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ABSTRACT

The objectives of this projent weve: (1) to obtain
quantitative collections of fallout to determine mmss
per unit area, ionization decay zates, and size-activity
relationships; (2) to compare reiiochemical, chemicsl,
and physical properties of environmental surface material
and fallout meterial; and (3) to measure, during fal’out,
tae radiation dose rate and accumilated integrated dogs
with tir~ without discriminating among initial, tcevsit,
and deposited radiation sources.

All pixteen of the stations in the array received
measurable amounts of fallout. Quantitative measurements
of fallout ness per unit area, ionization decay, and size-
activity relationships are tabulated for most of the sta-
tions. Rediochemical analyses of 46 scmples for as meny
as 13 radicnuclides are tabwlatc: and indicate the expected

amount of fractionation for the type of weapon used.
Particle studies on setected samples show tlat from € to 50
percent of the particles in a sample are radicactive,and
comparative photomicrographs and autorajicgrephs of char-
ecteristic particles are shown. Selected garticles with

different physical properties showed identical gamma-ray

5
SECRET




spectra vwhen subjected to leaching and exchenge experi-
ments, indicating the need for further study of the
m2chanism of fallcut formation. Neutron~induced N&al'
predominated in early-time ganme-ray spectra. This
L:idicates an efficient coupling of the neutron fluz of
the subsurface weapon with the mg}-preducing materiuls
contained within the crater volume.

Dos2 rate and dose histories were well documented
at most stations and are presented in grephic and tabular
form. Some inaccuracy of thz true garma-dose values
exisis because of uncertainty in initial gamme-dose
determinstion due to terrain shielding and weapon deto-
nation geometry. Mosl of the fallout was dowi: &t the
array stations in less than one hcur and the dose rate
curves at most stations show simllar decay rates

approximating g2,
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CHAPTER 1

INTRODUCTION

1.1 OBJECTIVES

The specific objestives of this project were (1) to
make quantitetive collections of fallout from a low-yield
tactical weapon in order to determine mass per unit area,
ionization decay rate, and size-aciivity relationships et
sixteen selected locations in the predicted fallout at-
tern within one mile of ground zero; (2) to analyze and
compare radiochemical, chemical and phaysical properties
of fallout material with those of the environmental sur-
face material; and (3) to measure, during fallout, the
rediation dose rates and accumulated dose with time near
each of the sixteen collection stations without discrimi-
nating among initial, transit, and deposited radiation

Sources.

1.2 BACKGROUND

Starting with Operation Greenhouse in 1950, the U.S. Naval
Radiological Defense Laboratory (NRDL) has participated in
fallout programs of most of the weapons iests to date and has
contributed to the present understanding of many of the aspects
of initia! gamma radiation, fallout formation, transport,

deposition and gamma radiation fields.

13
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Data on radicactive fallout produced by
nuclear explosions provide useful information leading to
the effective develomment of countermeasures. The data
may be divided into four study areams: (1) the formation
of fallout; (2) the distribution .of fallout; (3) the
radiolcgical exposure enviromment; and (4) the alteration
of exposure environment by countermeasures.

Theoretical studies, data compilations, or empirical
generalizations of experimental date in each of the four
study areas may be considered in terms of a thermochemical
mcdel of the fallout formetion process, & meteorological
model of the distribution process, a hazard model of the
exposure enviromment, and e countermeasure system model
that can be used to change, in a desired way, the exposure
environment. The collections,.field measurenments, and
sample analysis of this project contribute most directly
to the fonmation or evaluation of the theoretical or
empirical models in all the above areas.

The present plan, based on extensive past experi-
ence, was intended to provide data on radiological,
physical, end chemical properties of fallout at a

limited number of sampling points for a weapon and

environment different from Shot Small Boy. The opportun-~
ity to participate in as meny different events as possible
provides v~iuable data for the determination of fallout

characteristics. 14
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CHAPTER 2
PROCEDURE

A successful fallout collecting and analysis project
requires the satisfactory solution of several problems:
(1) locating of measurement stations within the fallout
pattern, (2) selection of instrumentation to cover the
range of expected measurement values and meeting opera-
ticnel requirements of instrusent and fallout collector
placement and racovery during variable preshot times and
posishot times when control of radiation dose to recovery
personnel is of prime importance, (3) determination of the
best sample handling and analysis techniques in the field
| and at the home laboratory.and (4) processing of the data

to achieve the objectives of the project.

2.1 PIANNING

The greatest uncertainty in any fallest collection
project lies in the proper plscement of the collectors to
be within the fallout patiern. The meteorological factors
affecting the fallout distribution process are difficult
to predict far in advance of shot time. Difficulties
such as delay of shot time and low priority of the fall-

out project have added to the problem of proper collector

15
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placement.

In en effort to obtain greater reliability in proper
collector placement in the present project, careful con-
sideration was given to estimating the meteorological
factors. From weather records, seasonsl trends in wind
structure were establiched,and & computer-programmed
fellout model developed by NRDL (Reference 1) wes applied
to predict probable fallout patterns. In addition to the
long-term fallout pattern predictions based on seasonal
wind trends used for the placement of fallout collectors,
it was planned to telephone wind data at shot time for
computer input for & prediction of the actual fallout
patterns. The dual purpose of this procedure was to pre-
dict radiation-invensity patterns that could facilitate
_ planning of sample-recovery procedures,and to check the

validity of the fallout model.

2.2 STATION ARRAY

PFigure 2.1 shows the fallout-collection station
array in relation to grovnd zero (GZ ). The array was
originally a symmetrical errangement about the 335° bear-
ing line through ground zero which matched the planning
wind from 155°. As shot time approached, it became

aprarent that the symmetrical errsy might not lie

16
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entirely within the fallout pattern and that the pre-
dicted shot-time wind from 210° might deposit the fall-
out east of the array.

To compensate for this expected change in shot-time
wind the original station array was altered between OLOO
and 0600 on shot day. Staticns 24, 32, and 34 were moved
to their final locations at the eastern ends of Lines 10
and 20. In the short time available to move the three
stations, only the GITR's (Section 2.3) and the fallout
collection trays were moved to the new locations and set
up,as will be described later.

Table 2.1 presents data on the final station array.
it should be noted thet ground zero was not visible from
11 of the 16 stations because of the roughness of the
terrain, s fact that contributed to uncertainties in esti-
mating initial radiation. The elevation above ground zero
at each station was measured with a standard aircraft
altimeter to an accuracy of + 10 feet. Elevations of
Stations 24, 32, and 3% were not measured at their final

locations.

2.3 INSTRIMENTATION
Several instruments were used at each of the 16

station locations for the determination of fallout charac-
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teristics. Primary instruments were the alweys-open (AO)
collector trays which retained fallout samples for post-

shot analysis, end Gamma Intensity Time Recorders (GITR's)
which provided dose rate and dose-versus time recnrds. Second-
ary instruments to substantiate GITR data were self-read-
ing pencil dosimeters placed with each GITR to re.ord total
dose accumlated to time of recoveryyand radiac survey

meters cerried by the recovery crews,which measured dose
rates at recovery time for each station.

2.3.1 Basic Fallout Collectors and Platform (Fig-

ure 2.2), The basic always-open fellout collector (AO) was
a #16 gage alunimumn tray 24 inches by 24 inches by 2 inches

deep. An insert of venetian-blind louvers, especially
develcped for Operation Sun Beamby HRDL (described in
Appendix B) was provided to eliminate bounce-out of large
perticles and minimize the loss of fine particles by the
creation of dead~-air cells in the tray. The cover, employ-
ing a sponge-rubber gasket,provided a dust-tight closure
during transport from the fallout-collecting station to
tle sample-analysis laboratory.

The wooden platform supporting the basic collector
trays was 10 feet by 12 feet by 6 inches, leveled and

oriented with the 12-foot edges in a north-south direc-
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tion. The top surface of the platform was i/2~inch-thick
Douglas fir plywood with a recess at the center of the
north ks1f (dcwmwind and awey from ground zerc) to veceive
a3 stendard NRDL open-close collector. Around the outer
rim ¢ the platform was 2 2-inch-high sheet~metal angle
enclosing a 2-foot-wide zone of dummy louver sections,
similar to the tray inse:ts mentioned above. This dummy
section,together with the inserts in the collection trays,
eliminated edge effects and presented & uniform louvezed
surface, opening toward ground zeros. Cnly the center por-
tion (with ¢vays) was used for the actual collection of
material for analysis. Each of the treys was held fimly
to the platform in its proper location by four apring
holddown hooks screwed into the platform. HNormally, ten
trays were used plus the cpen-close collector, but in this
case one tray was deducted for Sedan-event collection and
the cpan-close collector was not avaeilable because of pre-
vious commitments to Project 2.9, Shot Small Boy., This left
a total of nine treys per station which were arranged to
£111 sll the spaces except the northwest corner nosition
and the ope closc coliector recess. The trays were numbered
1 through 9 sturting with 1 at the southeast corner of the

3 x & tray array. The first row had Trays 1, 2, and 3; the
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second row had 4, 5 and 6,behind 1, 2, and 3, respec-
tively; the third row had 7 and 8 behind 4 and 6; and the
fourth row had only one tray, No. 9, behind 7.

Statione i, 32, and 3%, which were relocated during
the CUGO to 0600 period on shot @, consisted of nine col-
lectoy treys in a squssre array in the center of an 8-foot
square ranel cf hardboard laid on the ground to conform with
the terrain. They were not level, did not have the dummy
Jouver bords~, and the trays were not held down. But, as
with the unmever stations, the trays were orieuted so that
the louvers opened upwiid toward the south and ground zero.
They were number=d from east to west as above in three
rows “rom south to murth: 1, 2, and 3; 4, 5 and 6; and 7,

8, and 9.
' 2.3.2 GITR Description end Installation. The NRDL Gamma

Intensity Time Recorder (GITR ) Model 303 (Reference 2)
(Figure 2.3) is & self-powered device consisting of a de-
wctor unit and a recorder unit. The detector unit consists
of tuc concentric ionization chambers with associated re-
cycling electrometers. During this operation, the detector:
unit was mounted inside the case. A given increment of
gamma-radiation dose discharges the fonization chamber and

causes the electrometer to send a pulse to the recorder
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and to recharge the jorization chamber. The pulses are re-
corded as on-off infermation on two channels (high and low
renge) of magnetic tape while a timing pulse is recorded on
a third tape channel. A suitable readout mechanism is used
to superimpose the data and time cha.;mels and provide dege
rate and integrated dose versus time.

The GITR's were placed 10 to 30 feet from the collector
rlatforus at each station. At six of the stations close to
ground zero the GITR's were fully shock-mounted. At the
remainder of the stations the GITR®s were tied on wood plat-
forms wired to metal stakes. Direct-reading pocket dosi-
meters (200-r and 600-r range) were placed inside each
GITR case to determire, qualitatively, if rediation was
received.

The starting signal for the GITR's was provided by
Edgerton, Germeshausen, and Grier {BEG&G) at minvs 30 sece
onds through a hard-wire connecticn. Station 2%, 32 end
34 GITR's, which were reclocated shortly bafore shot time,
were manually started at 0559 howrs on shot day by the

three teans which reloceted and armed the stations.
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2,k OPERATIONs IN THE FIELD

Plesd operat;ons involved preshot preparation of fall-
ous collectors and instrumentaticn and prompt postshot
recovery of fallout samples for analyses before radicective
decay diminished their value as . source of data. Iabora-
tory equipment in the field was essential for the radiolog-
ical ascessrment cf each sampie recovered and to perform
certain anelyses that could not wait until the semples were
returned to NROI.

24,1 Preshot Operstions. The basic collector trays

were irstalled on the platform by D-2. No covering for the
trarys was provided because the soil was well stabilized and
the 2ccess roade were far enough removed so there was mini-
ml preshot debris collection in the trays. The tray
covers and cover ciips were stored in a ven-tray box at
each station dowrwind from the platform. (I box was
wrappca In polyethylene sheeting to minimize contemingtion
of the sample processing area after recovery.

9Y%he GITR's were checked and armed between 0300 and 0600
opn shot day. The self-reading pocket dosimeters were zeroed
end s final readiness check of each station was made. Sta-
tlors 2, 32, and 34 were moved ac described above.

2.4.2 Postshot Recovery. Using, early-time radiation-~
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survey information obtained by other projects as s gulde,
initial penetration cf the radistion aree was made from
the west side of the array at% Station 22 at 1600 hours on
shot dey. ©Onc recovery team was able to recover sample
trays at Staticns 22, 20, and 30 before being obliged to
leave the radistion area and in order to remasin within
prescribed radiation dose limitations. Having established
the general rediation intensities for the area, additional
recovery teams were able to collect sample trays from Sta-
tions 01, 02, 12, 1k, 24. 32, 33, and 34 for a total of
eieven stations recovered on shot day. Because of high
radietion levels, the remaining stations were left %o
decay further vefore recovery.

On D+l day, samjpie trays at Stations 13, 21, 23, end

31 were recovered for analysis; dbut the sample rediation

level was too nigh (over 4,000,000 counts/min) for immediate gross

counting of the trays. Tnc GITR's were recovered from all
stations but 11, 13, and 21 on D+l day. The recovery of
sample trays at Station 11 and the three remaining GITR's

was made on D+6. A1l samples and GITR's recovered were re-

turned to the field laboratories for analysis and evaluation.

ALrrengements were made with Ios Alamos Scientific

Iaboratory (TASL) to obtain clouvd samples fram B-S7 siye
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ot aliad

craft opeiating from Indian Springs Air Porce Base. Cne
quarter of the total of each of two semples oblained frca
eleud ponetrations at 31,000- and 14,000-foot altitudes
at H+0 minutes was returned 4c ¥XDL for complete raCio-
chemics]l analyses. Swatch samples froam tle cloud,obtained
at 12,000 feet at H#8 misutes and 13,700 feet at B+%h
minutes;were used for particle studies.

2.4.3 Analytical Equipment. Extensive lshoratary

facilities were set up in treiiers at the NIS Cestro
Point Number One where all the recoversd samples were re-
turned for counting and physical, and chemical enalyses.
The more important pileces of equimment are described below.
Two types of radiation counters were used to measure
the amount of radiation present in the recovered ssmples.
The firat type, coiloquially known as a cathouse counter,
was a chamber large enough to accept the 24-inch collsctar
trays and had two inches of lead shielding on all sides.
Radiaticn from the sumple was detected vy e thalliun-ncti-
vated sodim-todide scintillation ervstal, 1-1/2 inch dia-
meter and 1-inch thick, mounted in the top fsve of the cham-
ber about 3 feet above the sample tray. Pulses froma
photoamltipliesr tube coupied to the c7stal ware preampli-

fied and registered by & Systron scaler during the ctuting-
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time period. A1l readings were normalized it a standard
response of 32.100 counts/min for 100 ug of radizw on the floor of
the counter. This stendardization permitted direct applica-
ticn, if decired, of the calibraticn datas tor a sirilar
counte> reported in Reference 3 (Opcration Redwing).

The second type of counter used was a %-pi high-pres-
sure-gas ionization chamber (Reference 4} which accepied
samples of S0~-cc maximum voiume in a 1-1/2 inch O.D. test
tube. Raaistion frcm the sample was detected Ly a 988-in3
chamber of high-pressure (600 psi) argon gas surrounding
the thimble containing the sample. Suitable elzctronics
was provided to measure the currsnt produced and a 100-pg
radium standard was uest {o correct sample readings tc a
comnon bese for comparison.

Throughout 811 counting procedures, care was cxercised
to prese-ve low-background count vy isolation of the counter
from the sample storage area and by packaging of samples to
vrevent contamination of the counter.

Physical properties of the samples were determined by
standard sieving techniques using selected sizes of sieves

on a Ro'mpl machine. Iaboratory balance. were used to find

I. Manufactured by W. S. Tyler Co., Cleveland, Chic.
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veight-size relationships end the 4-pi ion chamber was used
to reasuse radicectivity-size rclationships of the sieved
fractions. A thermally Insulatea watcr-settiing cclumn was
used to determine subsieve partirle size distributions.
Samples drawvn from a henmogeneously mixed suspensicn in the
cclu;zm of a known amount of sutsieve {< il p) fallout particles
at predetermined times corresponding to known particle-size
settling rates were centrifuged,dried and weighed.

A chnenistry laboratory in -“ue trailer was available for
fallout soluvility and leaching studies. Results of these
studies were determined izom 4-1_ icnizetion-chamber measure-
monts.

2,44 Sample Analysis. The Ffollowing procedures of

sample processing and analysis were used:

*(1) All the basic collector trays recovered from the
f£ield were gross-courted in the cathouse counter. This pro-
vided a preliminary assescment of the sample activity.

(2) One tray from nearly every station was set aside
as a gross decay rample and counted periodically in the
cathouse counter.

{3) nspending upon the station and the amount of activ-

ity and mass in an individual tray, the material from a
single or corbined trays for each of many stations was

brushed out. It was then weighed and dry-sieved on & Rotap
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rachine, using o nest of standard sieves. Zach individual
vise raction was weighed and then measured in tine h-pi ion
chamber to give mass-varticle size~activity relationships.

(4) the dry-sieved fractions {rem vne tray at one sta-
tion were ricasured in the L-pi ion chamber as decay samples.
A second tray from the same station was decay counted in the
cathouse counter.

(5) Selected raterial from same stations was wet-sieved
and the particle size distribution of the iess-than-Ul-micron
materisl was determined by a water-column settling technique.
The greater-than-4l-micron materisl was dry-sieved, weighed,
ard measured in the 4-pi jon chamber.

(6) Some of the esrly recovered samples vere analyzed
with a game-ray spectrometer to determine the relative
ebundance of short half-life isotopes.

(7} Samples from some staticus were wet-sieved and
two particle sizes were leached in pH 1 ¥Cl solutioms,
pi 6 distilled 20, and pH 10 MOR solutioms for differ-
ent vericds of ¢ Sintlar samples were mixed with water
and adobe,or v 4nd montmorillonite 2lay, s:ud allowed
to 2tand for ¢ e=rent reriods of time to study the externt
of desorptic: - “iysiom products from fallout particles.
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2,5 ANALYSIS OF SAMPIES RETURNED TO NRDL

Fallout from 13 basic collector traye in the
highest rasdiaticn area was returned promptly’ to NRDL for
partizle and radiochemical studies. Fallout from 4 col-
lectors was size-separated into 9 or 10 fractions. The
remainder were not sieved.

Of the 4 samples which were sieved into {ractions,

13 pan fractions were sent to Tracerladb, Inc., for
complcte radiochemical analyses (17 nuclides) and
23 fractions were seant for partial radiochemistry

(4 nuciides). (See Aprendix C.) Eight gross samples were
also sent for partial rediochsmical analysis and two cloud
samples received from IASL received complete radiochemical
analysis.

Stanford Research Institute (SRI) conducted particle
studies on cne gross sample and two cloud siuples.

Appendix C shovs the disposition of all the samples
returned from the field for radiochemical analysis.

Samples analyzed in the field (Section 2.4.4) and field
laboratory equipment (Section 2.4.3) were ultimately (D+30
days) returned and stcrecd at Camp Parks, Celifornia, where

analyses and decsy measurements were continued.
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2.6 DATA REDUCTIGN
Fallout sample analysis data obtained st the test site

and at Camp Parks was transcribed to punched cards for manip-~

wlationyand finel tibulated IBM machine printoutsare in-
cluded in this POR. Cathousz counter and lL-pi iorization-
chamber raw data are tabulated in Appendix D. Corrections
applied to the raw date include background, instrument re-
sponse and decay correction to a common time of H+100 hours,

for comparative purposes.
2.6.1 Processing of Dose-Rate Data.

The gamme-dose increments recorded on the GITR magnetic
tapes were converted at NRDL to punched tape readout by an
electronic data-reduction system that measured the time
intervzl between dose increments (Reference 5). The punched
tape in turn was converted to IBM magnetic input tape by a
date transletor. This input data, along with celibration
corrections, was then processed by NRDL's IBM-TO4 computer
to provide printouts of dose-rate histories and accumilated
doses. The printout date was then examined snd culled of
anomalies. The first few seconds of recorded date were also
converted onto oscillograms so that this data coauld be
exemined in detail. Finally, the printout and oascillograms
were reeclved to provide continuous dose-rate data with

regpect to accurate time.
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The instrumentaticn employed did not record the initial
radiation and an estimate of its contribution to the total
dose is not possible. This is because in cases where grouna
zero was visible from the station, instrument satication mede
the value uncertain. From stetions where ground zero wes not
visible there was an additionel effect due to the attenuation
of initisl radiation by the terrain.

2.6.2 Support From Other Projects. To increase date -

reduction efficiency and to provide a uniform presentation
of date from severel events, a joint effort by Johnie Boy
Project 2.9, Small Boy Projects 2.9, 2.10, and 2.11, and
Sedan Project 62.90 was initiated. This effort permitted
considerable specialization in handling certain types of
data common to &1l the cvents and resulted in an overall

saving in time and manpower.
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rachine, using a nest of standard sieves. EZach indlvidual
size fracticn was weighed and then measured in the 4-pi ion
chamber to give mass-particle size-activity relationships.

(4) The dry-sieved fractions {rom one tray at one sta-
tion were measured in the L-pi ion chamber as decay samples.
A second trey from the same station was decay counted in the
cathouse counter.

(5) Selrcted material from some stations was wet-sieved
and the particle size distribution of the less-than-Ul-nicren
material was determined bv a water-column settling technigue.
The greater-than-k-micron material was dry-sieved, weighed,
end measured in the 4-pi ion chamber.

) Sou;e of the early recovered samples were analyzed
with a gamm-ray spectrometer to determine the relative
ebundance of short half-life isotopes.

(7} Semples from some stations were wet-gieved and
two particle sizes were leached in pH.1 HCl solutioms,
£l 6 distilled H.0, and pH 10 NaOR soluticas for differ-
ent periods cf time. Similar samples were mixed with water
snd adobeyor vater and monimorillonite clay, and allowed
to stand for different periods of time to study the extent

of desarption of fission products from fallout particles.
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2,5 ANALYSIS OF SAMPIES RETURNED TO NRDL

Fallout from 13 basic collector trays in the
highest radiation area was returned promptly  to NRDL for
particle and radiochemical studies. Fellout from 4 col-
lectors was size-separated into 9 or 1C frections. e
remainder were not sieved.

Of the 4 samples which were sieved into fractiouns,

13 pan fractions were sent to Tracerlab, Inc., for
complete radiochemical analyses (17 auclides) and
23 fractions were sent for partial radiochemistry

(% nuciides). {See Appendix C.) Eight gross samples were
also sent for partial .adiochemirz anslysis and two cloud
samples received from IASL received complete radiochemical
analysis.

Stanford Research Institute (SRI) conducted particle
studies on one gross semple and two cloud samples.

Appendix C shows the disposition of all the samples
returned {ron the £ield for radiochemical analysis.

Samples analyzed in the field (Section 2.4.4) and field
laboratory equipment (Section 2.4.3) weve ultimately (D+30
days) returned and stored at Camp Parks, Celifornia, where

analyses and decay measurements were continued.
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2.6 DATA REDUCTION

Fallout sample analysis data cbtained at the test site
and at Camp Parks was transcrived to punched cards for manip-

ulationyard final tabulated IBM machine printoutsare in-

cluded in this POR. Cathouse counter and L-pi ionization-
chamber raw data are tabulated in Appendix D. Corrections
applied to the raw data include background, instrument re-
sponse and decay correction to a common time of H+100 hours,

for comparative purposes.
2.6.1 Processing of Dose-Rate Data.

The gamme-dose increments recorded on the GITR megnetic
tapes were converted at NRDL to punched tape readout by an
electronic data-reduction system that measured the time
interval between dose increments (Reference 5). The punched
tape in turn was converted to IBM magnetic input tape by a
data translator. This input data, along with calibration
corrections, was then processed by NRDL's IBM-T04 computer
to provide printouts of dose-~icle histories and accumulated
doses. The printout date was then examined and culled of
anomalies. The first few seconds of recorded data were also
converted onto osciliograms so that this data could be
examined in detail. Finally, the printout and oscillograms
were resolved to provide continuot s dose-rate data with

respect to accurate time.
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The instrumentation employed did not recorq the initial
radiation and an estimate of its contribution to the total
dose is not possible. This is because in cases where ground
zero was visible from the station, instrument saturation mede
the value uncertain. From stations where ground zero was not
visible there was an additional effect due to the attenuation
of initial radiation by the terrain.

2,6.2 Support From Other Projects. To increase data -

reduction efficiency and to provide a uniform presentation
of data from several events, a joint effort by Jolnie Boy
Project 2.9, Small Boy Projects 2.9, 2.10, and 2.11, and
Sedan Project 62.90 was initiated. This effort permitted
considerable specislization in handling certain types of
data commcn to all the events and resulted in an overall

saving in time and manpower.
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TABLE 2.1 STATION ARRAY DATA

Ground Zero Iocation:

Aree 13 NTS

llevada State Coordinates: }863, 641.75 E 597,266.63
Geodetic Position:

Latitude : N37 Degrees 07! 20.0852"“
Longitude: W116 Degrees 19? 58,9562

Surface Elevation: 5153.52 feet

Station  Visible  Elev. Bearing from Dpistance From
From GZ Above GZ GZ G2
Tt £t
01 No 20 65°00? 1200
02 No 40 5001 1200
11 Yes ko 1734 13%2
12 Yes 60 3o§ 26¢ 1342
13 No 60 31719 2163
1% o 40 2780 1! 2163
20 Yes 70 335 00t 2400
21 No 90 7700 2530
22 Yes ko 303%00* 2830
23 No 120 269201 3842
24 No - 52014 ¢ shi3k
30 No 150 335%0* Looo
31 No 150 T°00¢ k7
32 No - L0038t 5818
33 Yes 220 26020 ¢ 6:03
3L No - k50101 3512
51

SECRET




-outy 10y Juinoys suage wonwls 1°g sandig

0009 L0008 L00¥ 0002 Q0002 0001 0 L000°1 ,000'2 _Looo's 000"y ,000'G 000'9
29
o
10 20
000
® ® ® K ® ®
ve be €! \_ | 2l i4
/ o0dz

®
°
®
N
ey
|
(@]
~N
~o-
™
%o

L.Y ,000'%
v

0 §-
+\

INIY, LOH

- 000's

NOI123HI0 QMIM TNIL LOHS Q3LDIQIUd

H1tm 1340V OL SHW 9-H IV 7}

AVHHY 40 1SY3 SNOILYI0T M3IN O
Q3AOW 3HIM € Q@ ‘2€°H2Z SNOILVLS - 310N

N _

_ _ _ _

"
~
Q
”
-t #
°GEE 9uE
8O

32
SECRET




Figure 2.2 Station platform complete with collector
trays and open-ciose collector. (NRDL 500(L)-4-82)
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PRI

Figure 2.3 NRDL Model 103 standard CITR with cover off
showjng tape-transport mechanism. (NKDL 514(L)-4-62)
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WA OTER 3

RESULTS AND DISCUSSION

The placement of fallout collectors within the fallout
pettern was successful to the unpre~edented extent that all
stations in the array received mesmsurable amounts of radiation
from deposited fallout., Some instrumentetion malfunctioned
and some fallout collectors recedved insufficient mass for
reliable analysis. Nevertheless » large amcunt of data was

obtained by the limited manpower available to this project.

3.1 FPREDICTED AND OP"BIE&IONAL RESULIS

In accordance with plans mentioned in Section 2.1 the
wind structure above sviface zero at 0925 hours on shot day
(H-20 minutes) vas telephomed to NRDL for a computer soluticn
of the NRDL D Model to give fallout pattern prediction. The
pattern nredicticn was received vithin 2 hours after shot
tize to permit its vse in planning recovery of samples. The
shot-time wi.3 structure used is reported in Table 3.1. The
radiation intensit.es computed for this set of conditions
are shovm in Table 3.2. Decay-corrected ANPDR-39 (T1B)
savey-meter readings made by sample-recovery teams and H+l
hour dose rates recorded by GITR's are aiso compared. GITR

dose rates are standard intensities because completion of
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fallout depositicn had occurred by H+l hour. A comparison
ol *he standard intensity values shows consistency near the
ot line at Stations 11, 21, and 31. The number of stations
at which no fallout was predicted (N.F.) indicates a need for
minor improvements in the fallout model prediction systen.
Host GITR measurements show reasonable agreement with TIB
measurements corrected for fission-product decay.

The nodel-predicted radiation-intensity values were
used for overall planning of the recovery operatious but
carly survey data from Project 2.8 (Reference 6) and monitor-
ing by the NROL recovery teams wltimately determined the pace
end sequence for individual station recovery.

The compactness of vhe station array and its proximity
to ground zero in a downwind co~tor assured some fallout col-
lections and radiation dose rates at each of the 1g
stations., Of the 16 GITR's used, 11 opersted normelly,
4 operated so that special data~reduction techniques could
be used to recover some data, and only 1 (Station 13) pro-
vided no usable data because of GITR malfunction. Mllout
samples were recovered frca all siaticns,but analysis effort
was concentrated on those receiving large amounts.

One notable feature of the fallmut pattern was a visual
manifestaticn of the not line which wwe characterized by a

narrow (50-to 100-foot wide) band of large (mm range) black
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fused particles. This band externded approxirmately north
fron ground zero through Staticn 11 and vetween Stations €0
end 21 and Stations 30 and 31. The existence of this vand
vas readily aprarent to the recovery teams whren crossing it.
Cif-ccale readings were indiceated throughout this vand on
the raaiation-monitoring Instrument carried %y each tcen.
This hot line is indicated on Fiswre 2.1 end additional
infcrmation is available in Reference 7.

Considerable phyrsical damage was inflicted Ly blast on
thesample trays at Staticne 0%, C&, 1) and 12 in the 5-psi
overrressure ranze. The demage consisted neinly of election
of the louver inserts from the trays and an occasional tray
blown clear of the plavforr. Station Ol suffered the most
severc damage as evidenced by the loss of 311 vuffer louvers
and by platform feck collapse. The samole-~truy wocd storase
»ox was pulled apart aud some of the tray lids inside were
bent, but not beyond usefuiiess. Despite the rhysical famage
to the platforms, most of the sample trays were recovered
sufficicntly intact from all stations to obtain ~epreszsntative
samples. Allthe GITR's easily survived the shocic wave, indi-
cating thet they were adequetely procc:zted by shonk mounting
or, where applicable; were distant enough nol to requirc

shock mounting.
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Blast damage assessment at the collector stations was
not one of the cbjectives of the project. However, seversl
weaknesses in the use ¢ the collector for close-in fallout
were noticed., The louver inserts were not fastened in the
trays and vere ejected by the blast. Since this happened
before the arrivel of fallout, their planned use to retain
the large fallout particles was never realized. Although
sore trays were blasted from the platform, it sppears that
generally the spring hold-down clips were strong enough to
hold the trays. Poor installation led to zn s, In
spite of the moderate damage suffered, sam)y’ and data were
55111 obtained,and the experiences gained led tc installation
improvements in the collectors used for Small Boy Projest 2.5.

in event unprecedented in fallout sampling occurryed at
Station 11. Mclten fallout resembling lave splattersd in and
blackened the surfece of the alumimua collsctor trays. This
was because the station was directly on the hot line as indi-

cated in Figure 2.1 and very close (1,31&2 fTeeh) to ground zero.

2.2 SAMPIE ARALYSIS

Results of sample amalysis procedures described in Sec-

tions 2.4.1 | tre presented in ilds section. They repre-

sent 3 ey .- affort by personnel who were committed to

the suppor: - L £11 Boy. At early times afterShot Johnie Boy
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on July 11, 1962 when ample analytical support was avail-
able, some difficulties were experienced in development of
suoothly running analyticel procedures. In addition, some
samples could not be recovered or handled due to high levels
of radicectivity. From July 1% on, when Shot Small Boy
samples received the highest priority for analysis, Johnie
Boy samples received minimal attention at NTS. However, se-
lected samples returned to NRDL for radiochemical analysis
and particle study received a more thorough anslysis,as the
results attest. Radiation measurements obtsined in the L4-pi
ionization chamber and the cathouse counter are presented
in Teblee 3.3 through 3.6. Basic field measuremerts
are presented in Appendix D.

3.2.1 Activity Anaiyses. Gross counts were made in
the cathouse counter of all collectors recovered to assess
radicactivity levels and to determine disposition of tne
sarples for enalysis. Stations 13, 2%, 33, and 3% received
fallout 3u amounts too small for smalysis (counts less than
tw’ ce background) so these samples were discarded., Coliszc~
tors from Stations 11, 21, and 31 near the hot line con~
tained so much activity ( > 4 x 1c6 c/m) that they cowldn't
be counted untis the seventh day.

Teble 2,3 summarizes all gross acintillation-coainter
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and mass measurements. For comparison purposes the observed
net count rates in the cathouse counter were corrected to
o~ arbitrary time of li+100 hours using the decay curve of
Figure 3.1. The empty collector activity is snown as an
ald to future determination of the total mss cf fallout

in the collectors.

The recovered weight is tabulated next. A zero in the
empty—collector column indicates the empty-collector acti-
vity is availsble, but no weigrt. A zero in both empty -
coliector and weight-recovered columns indicates the dedris
was not removed from the collector. Much empty collector
data was lost because of cross contarminaticn.

The activity and mass concentrations per unit area
and the specilic activity columns are the result of
straightforwvard computations. The final column, estimated
fissions/fte, was obtained by multiplying the activity con-
centration by the constant 4.76 x 108 fission/counts/min at H + 100
hrs. The relation is derived in Reference 3 for unfrac-
tionated thermal fission preducts of U235.

Table 3.4 summarizes the mass and activity distribu-
tion related to particle size. A “"I" after a sample number
indicates a total sample from which the succeeding miecron

sizes are sieve openings through which each fraction of
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material will not pess. A "W" irAdicates the sample was wet-
sieved. The mass column gives the total weight of each
sample followed by the weights of individual sieve fractions.
Activity measured in the 4-pi ionization chamber and cor-
rected to H+100 hours using the decay curve of Figure 3.2
is given in a manrer similar to the mass measurements.
Cumlative distribution by percent less than the stated size
is glven for both mass and activity and the specific activ~
ity is the straightforward computation of activity divided
by mass. Inspection of the specific activity (me/g) column
in Table 3.b reveals two peaks of high specific activity,
one in the large sizes (1410-2830 microns at close-in sta-
tions, and T10-1410 miurons at more distant stations) and
a lesser peak in the subsieve size ranges ( < b4 microns).

3.2.2 Decay Curves and Measurements. Figurec 3.1 and

3.2 show, respectively, the decay curves for the cathouse
counter and 4-pi ion chamber used to correct the data to the
comon time of H+100 hours. The cathouse-counter decay
curve is a composite curve fitted to individual decay curves
of samples from Stations 01, 02, 12, 30, and 31. The L-pi
jon-chambar decay curve was ob{c<ined by combining indivi-
dual decay curves of 9 sieve fractions {rom Station 0l.

Tables 3.5 ané 3.6 show both observed and decay-
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corrected H+100-hour values of data used in the determina-
tion of the composite decay curve for the cathouse and L-pi
jonization chamber respectively. The constency of the
H+100-hour values of each semple is an indicaticn of the
accuracy with which the composite decay curve fits the
obgerved velues. The poorest fit of & composite decay
curve to the data occurs at early time (< 0,500 days)s
vhich may affect the H+100-hour gross-count values computed
from early-time observations and presented in Teble 3.3.
Decay measurements were mede on selected samples for
periods of as long as 226 days. All decay measurements
vere made in the i-pi ionization chamber, with the esxly
time (to 21 days) values being determined at NTS and lmter
at Camp Parks, Calif., where the samples are now stored.
Table 3.7 gives decay informatiocn for clouwd ssmple #837L
vhich vas taken at 13,500-foot altitude at H+34 minutes.
From collector 2JAOL gray, fused, sintered, and vwhite par-
ticles were selected visually and separately decayed as
ghown in Table 3.8. From collector 31A04 gray, fused,
sintered, and vhite particles and 1 gram and 22.5 gren
gross samples were separately decayed as summarized in
Mable 3.9. These decay dats, together with spectral dats,

cen be used to determine correlation, if any, between physi-
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cal, chemical and radiological properties of fallout.

3.2.3 Sieve Analyses, leaching and Exchange Studies.

Five preshot soil samples from ground zero and vicinity
were obtained on the surface and from excavations for other
projects. Because the alluvial soil contained large peb-
bles and gravel only the material thet passed through a

1/k <inch-mesh screen was analyzed. Twenty-gram ssmples of
minus-1/l-inch material were dry sieved and the subsieve
material (< b4 p) was wet-sieved using a water-settling
column technique. The results of the analyses of the five
preshot samples ere given in Table 3.10.

Postshot fallout sieve analyses from selected collect-
ors are shown in Table 3.k. A significant change observed
is the shift to a predominance of larger perticles after the
shot. The minus-4i-micron material decreased from an aver-
age of 24 percent to 11.5 percent.

Leaching of gemma~-emitting radionuclides from fallout
particles in gross samples and selected sieved fractions in
solutions of pH 1 HC1, pH 6 water and pH 10 NaOH was deter-
mined. Aliquotes of these fallout samples were added to
25 m1 of solution in centrifuge tubes and left for 1 hour
and J- 3-and 7-day periods. The tubes were then centrifuged,
the liquid was decanted. FEoth the dried solid and liquid
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Traction redicactivity was measured in the Lk-pi ionizaticn
chamver. The results of these studies are presented in
Tobles 3.11 and 3.12. leaching was generally greater for
ionger time pericds and for pH 1 (HC1) solutions. Fused
particles showed less leaching (by factors of 10 to 50)
than other sclected characteristic particles. This indicates
a lack of surface activity and that physical state probably
kas a great influence on sclubility of radionuclides.

The exchange of gamma-emitting radionuclides from
fellout particles to montmorillonite clay and adobe soil
was megsured. Ten grams of minus-4l-micron clay or adobe
vwas mixed intimately with plus-bl-micron fallout perticles
in 25 mi of distilled water, left for a 1~ 3-or T-day
period, and physically separated by washing the clay or
adobe through a bh-micron screei. The fallout particles
~--ained on the screen and the ciay or adobe were each

- :.red in the 4-pi fonization chamber. Results of the
e ange studies presented in Table 3.13 show generally
higher exchange of radicactivity for montmorillonite clay
0.5 to 51.2 percent) than for adobe soil (0.h to 19.k per-
cent). As with leaching, physical state seemed to have an

effect on activity exchange rates.

3.2.4 Rediochemical Analyses. Results of radiochemi-
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cal analyses of samples returned to liKUL and treated as indi-
cated in Appendix C were obialned in terms of R-values and
equivalent fissions per gram of sample.

The R-vziuz of a radionucliide is defined as the ratio
of trhe number of atoms of this nuclide to the number of atoms
of a reference radionuclide (usually 11099) in a sample divided
oy the same ratio for thermal neutron fission of L'235. R-
values are useful *ndizes of radionuclide fractioration.
Radionuclides which do not separate from the reference subo-
stance have values cunaracteristic of the type of detonation,
Enrichtment or depletion are renifested by vositive or nega-
tive deviaticns from the characteristic value. Radicchemical
R-values of the fission products ere given in Tablie 3.14
(References 8 and 9).

Equivalent ficsions per grem were calculeted for each
rac¢ionuclide using fission ylelds characteristic of this
detonation. These yields were estimated on the basis of
theoretical irformetion supplied oy IASL. The yields used
were those experimentally determined Ly IASL (Reference 10)
or taken from the estimetions of Weaver, Strom and Killeen
{Reference 11), Tables 3.15 erd 3.16 show eguivalent fis-
sions per gram for the various samples analyzed. The

cloud samples were nct weighed s¢ *he values given are
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fissions per total sample.

3.2.5 Particle Studies. PFour tubes of the groes

material collected at Station 11 and two cloud-swatch
samples were used for detailed particle studies. Slides
of representative material were prepared for microscopic
examination of tfxe gross sampleg, and for particle size
measurements.

Only the Station 11 samples consisted of sufficiently
wide particle-size ranges and sample gsizes to Jjustify sep-
aration by screening. Table 3.17 summarizes the results of
perticle studies on the four samples; Pigure 3.3 shows the
distribution.of particle weight; and Figure 3.4 shows the
cumilat .ve particle.size distribution. Although 70 to 79
percent of the weight was associated with pebbles gzeater
than 100 p in Glameter median,diameters xranged from 29 to
55 wand 98 percent of the particles ranged from 5 to 400 p.

The perticles were principally light gray to dark gray
pebbles. Activity was pressnt ~nly in inorganic material,
and was associated almos™ entirely wf.h quartz. A large
nunber of particles, Y -ticularly asong tk pebbles, con-
siszed of partially sctive : assy, vesicular material;
active glanay cuatings On inactive glluvial me rial- =

inactive, alluvinl coatings on active, ‘ass; :materi. -
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Photomicrographs and autoradiographs of mounied particles
show the presence of discontinuous glass coatings on inac-
tive particles, active vesicular particles, and seversl
active particles with inactive coatings (Figure 3.5 and 3.6).

There was a general trend toward an increase in the per-
centage of radiocactive particles with an increase in particle
size (Table 3.17). In the four samples, 0 to 2 percent of
the parvicles were active in the less-than-200-micron size
range. Fifty percent of the particles were active in the
200-to 500-¢t size range. Approximately 25 to 50 percent of
the particles larger than 530 u were active.

A uniform distribution of activity throughout the par-
ticle was observed in the active particles up to a size of
about 530 g. Activity in larger paiticles was associated
with vartially active, glassy vesicular material, active
gimssy ccatings on inactive materiai, and a few particles
witn inactive coatings on active, glassy material.

The particle density range was 1.50 to 2.70 g/cc and
the predominant crystal structure, determinet by X-ray dif-
fraction, was alpha quartz. The emission spectrography
results are shown in Table 3.18 indicating 41-to 77-per-
cent silicon by weight., No ferromegnetic meterial was

found in any of the samples.

47
SECRETY




The characteristics of the cloud samples are summar-
ized in Table 2.18 and 3.19 and Figure 3.7. About 90 per-
cent of the material was active over the entire particle
size range with the activity uniformly distributed through
the particles. o magnetic material was found in the
sanples.

3.2,6 Gamma Ray Spectra. Pigures 3.8 and 3.9 are

plots of pulse~height distrioutions of several samples ob-
teined with Penco 100-channel and TMC 400-channel analyzers.
The plots are arbitrarily positioned vertically on a loga-
rithmic relative count-rate scale to permit comperison of
curve shapes and gtill give relative values of the energy
peaks of the individual curves. The salient elemental
energy peaks have been identified for correlation with the
shannel numbers. No attempt has been made to unfoid these
pulse-height distributions, although e computer program is
availasble at NRDL, should absolute photon frequencies be
required. Details cf the measurements amd other pertinent
informaticn msy be found in Reference 12.

KHepresentative spectra for Stations 01, 12, and 30
are shown in Pigure 3.3. Virtually identical plot shapes
were cbtained from all samples from the same station. The

peaks at Channel 70 are due to additional instrument
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G (2.75 Mev) gemma reys. lo explanation is

2

response to KHa
epparcnt for the diflercnces in reletive amounis o la
and fission products in the samples or for the appecrance

3
of the Balho-la.‘ho

peek at two of the three stations at the
sane time after detonation.

Figure 3.9 gives spectra vlots of a sross sample end
selected characteristic particles from Collector 21 AO?.

The gamma ray spectral identity of the sross sample and fused,
sintered and gray perticles indicates that the material of
different physical characteristics can have the same radiolo-
gcical properties. This fact adds information to the concepis
of radionuclide fractionation by condensation as the fireball
cools.

The predorinance of Haah in all Jchnie Loy samples was
unique in comparison with Smell Boy and Sedan samples. This
is probably explained by the presence of 20 pounds of alumi-
nun and 72 pounds of maanesium in the weapon and its partial
burial {-23 incles) in the soil. This combination ~ould
have led to & high couplir. ’‘.rearly b-pi) of the neutron

flux with these eiements - :g hs‘ either by the resction

mg‘ {(n,p) lha vhich las & 39-mb cross section at the 2.1-
Mev energy threshold and/or an% (n,x) lha‘ which has a 3.14-

Mev esnrgy threshold and an 11-mb cross section for 6-Mev
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neutrons. Without such raterials present to combine with
the crater soil and become port of the fallout material, a
tigh Hazl‘ content would not be cbserved. Thiswassubstanti-
ated in Shot Sedan which also had a hepi coupling with the
soil. Aralysis of its fallout material shows only a very
small quantity of Haa. hdditionally, results from previous
weapons tests (Reference 13) indicate that the 1 to 4 percent
sodium norrally present in Nevada soil is not enocugh to

produce the Raeq seen in the Johnie Boy spectira.

2.3 DOSE RATE AND DOSE HISTORIES

Fipgures 3.10 and 3.11 show dose rete and sccumualated
dose his“ories for the 14 staticns wkere the GITR data
could be interpreted. Tables of values {rom which the
curves were plutied are given in Appendix A.

The dose~rate history curves of Figure 3.10 show time
and rediation intensity rclotionschips emcng the stations in
the array. Stations 11, 21, 31, 3u, and 23 show three well-
Gefined phases of the dose-rate history: (1) the decay of
the high initial radiation at early times (.01 to .07 hours);
f2) the rapid increasc of dose rete as fallout arrives; and
(3) the -adicectivity decay of the deposited fallout. Sta-
tions G2, 20 and 23 show poorer definition of the phases

of the dose~reate history because their proximity to ground
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zero(or the hot line)provides a high transit dose rate which
masks the change in dose rate due to the arrival of the
deposited fallout. The similarity in slope cf the cwrves
beyond U.l hour indicates similar decay rates. The time
vhasing and relative intensity values of the GITR dose.
rate histories is consistent with an analysis of the array
configuration relative to wind direction, ground zero, and
hot-line location.

The dose-history curves of Figure 2.1l show time and
accunulated dose relstionships among the stations in the
array. It was not possible to estimate or record initiasl
dose because of instrument saturation or because of shield-
ing by the rough terrain. For these reasons the absolute
dose values shown may be inaccurate by more than the firet
value given after the arbitrary real time when accamilated
dose tabulation was started. Therefore the dose-history
curve shapes shculd be interpreted in a qualitative menner
in describing the fallout event by & cherecteristio rapid
dose buildup as fallout arrives, followed by a leveling
off, after cessation of fallout where radicactive decay
accounts for continually decreasing emcunts of additional

dose in a given time.
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The pencil dosimeters used as secondary instrumentation
gserved no usefnl purpose in helping to establish absolute
dose value so their rcadings have been discarded. The dose
accumulated between H+1 hour and the time when the GITR tape
stopped shows good agreement with values obtained by the

methods in Sccbion 2.1 of Reference 1k,

52

SECRET




TABIE 3.1 WIND STRUCMURE ABOVE SURPACE ZRRO AT 0925
BOURS (H-20 Mfnuies) JULY 11, 1962

Surface zexry at 5153-£¢ altiiude.
Wind i3 from azimuth wessured from true North

titude Asimuth Speed

e degrees knots
5109 195 10
6000 170 T
7000 160 T
€000 190 11
9000 160 16
10600 1 15
11000 180 12
32000 180 15
13000 190 17
34000 200 2
15000 200 22
16000 200 22
17000 200 27
18000 200 &7
19000 210 26
20000 200 3
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TABLE 3.2 COMPARISON OF PREDICTED AND MPASURED STANDAKRD
INTENSITIES

T1B readings,decav corrected by curve in Figure 2.3 of
Reference
GITR values read directly from Figure 3.10
D-Model values by NRDL IBM 70I cumputer using wirds of
Tabie 3.1.
NF indicates no fallout predicted by D-Model

Station Standard Intensity
r/ir at 1 »
B GITR D-Moded
01 36.4 38 N.F.
02 7.2 8.4 N.F.
11 1173 1400 1828
12 19-3 - “oF‘
13 1¢6 - Naro
b 118 0.63 - N.F.
20 2.68 5.2 -
21 960 750 790
22 0.33 0.55 N.F.
23 - 105 NOPO
2l 0.032 > 0.1 N.F.
30 2.62 3.2 8
31 160 130 253
32 0.0% 0.27 N.F.
33 0.052 Yy 0.1 N.F.
3k 0.662 0.8 N.F.
54

SECRET




11 291910 B 1) 0 [2-14 00 o
__ . 13 3ooetco *0 *9 *9E 20 s
1T Sete1vo (1) e~ T Wou . 0 ¢
11 aLesi*o 0 A L4 4 *0 ‘e
1t e300 °0 0 (11 *0 (2
21 301110 _0© 0 ece2 ' *0
21 agtoveo €0 36€92%0 ooo2e¢ re08 a 0o0R*2t [1J
€1 370310 €0 300090 ogzLeot_ 1269 000623y 0
~" 202520 co 392010 0006°2 528 0009031 *0
2t _agvzeeo 00 () 0269 o 0
%1 d0LSEeH 0 7o YL L) o
21 AL19Ce0 0 %0 ... Ve ... . 0 *0
21 Fv9C290 '] 0 [FY13 (X°] [}
21 aescevo (1) [ soet (1] (2]
Tt 3292290 T TTee R T- R ) X 119 *0
91 FONICO0 50 3:55%90 0006°%5¥1 1920659 00099€8% vo
.1 BLEOTY0 90 3teo07¢0 ooovvZi2 L, ¢ aoooqn~Q (1)
91 3699L%0 90 ITYIIv0 0SL9%0Y eg2e20191 cocLoyl *0
91 36vv9*0 90 3sTré0 TTToYeedresct T T oooo.onﬂ.A., ©CY9ee
91 _ASHOE0 0 sgve91901 ) *0
02 17 3L A 7o L) ETTIEOCY 6 —TTC¥e T -
91 209C9*0 90 32Cctte0 £2900911 050029EC ! 0082932LY %0
T AVLC60 ‘e %0 soL6l [1¢] (2]
€1 _asevieo €0 FLOSSIO 0699°6 *021¢C oooo.«u 0
LA 80 [IALAL) 0 LI 72 A - %o
g1 acecteo €0 3605900 S20v%e 16062 oomm.r« %0
£t atsLled T e0 0 T YeLec - (1 . )
€l F0v¥I%0 O 3.04CY0 0SvLYL *920C 00869 0C (1]
m. 2091600 *0 0 06261 s 0
I6LT%0 0 *0 *y9LE 00 (1)
n S9CG1 90 0 Vg "VeSee T~ T T T €0 T e0
1 ILECS*O .0 *0 w2121} *0 *0
51 BLStre0 "0 0 0066292 e 0. ecet
vl 3CSLZ90 0 0~ 'cYOLS 0= *oLlS
vl 3098290 ¥0 0 T T #fe009 - Y0’ L)
vl 3206100 (1} 0 sgc2ec *0 (13
T et 3tgcteo °© *0 (L7314 *0 L4
»l ALYOZ0 »0 FSLOvC0 00026 06620 0008¢9€ (51711
vl 388220 0 F16vIeO 000€90E 00656 00020L51 cerey
vl IvCIBeO %% 0 e2680L1 0 o
(Ld%0S/SNOISSII)  (SWYLE/ /) 11200S/SKvEd) (1490S/0/0) sHvE9) (/)
NOTLVHMANIINOD ALIATLOV  NOILVHINIONOD  NOIAVMINADNOGD  O3¥3A003W  UH ont 1Y ALIAILOY
NOISSI1d *O2LYNILER  D14103dS SSYN ALIATILOY FCIEL BOLDATID ALAN3

03103702 S1¥E30 JO SSYW SSOUD ONY ALIATLDY YHHYD

eLLEC
°©cgoee
181
*0cLe,
vioel
*090¢C
868
LL-7X 3
(X210

*yp690C92
0QL2COLAE
hiCtive9
250508195
‘N,nm~c4
,mocnn
.alooc

*6LUL
~6L 92}
s216C
LEAL AR
screet
ey0 2t
ot l
isoel
3fcect

L1
svsotlLo
LA Lr 4
dcoCov?

e o

rcevtll
L2 5EA FA
*1ocvee
405EOP

i)
ur 0ot LY
ALIAILOV

€€ T

N YO

-

“NDITNO™ T O

N eNON DO e MO

EXE X0 2 K-

oy vt
ov et
ov v!
ov ¢!
cy et
oy €t
v 21
ov 2t
v 2t
oy 21
ov 21
ov 21}
ov 21
ov 21
ov Zt
oy 11
ov 11
ov {1t
ov 1t
oy 11
ov 1t
ov 1t
oy &
ov 2
ov 2
oy 2
oy 2
v 2
or e
ov 2
or 2
ov t
ov
ey
cr
ov {
oy t
or t
ov 1
ov 1§
EIO,
ImvYe

SECRET




33 299BL-0 0 %0 *4¥C - & Ov 0C
YV MICTT \L] & T T T ¢ oy ¢~
11 ICICeO 0 *o e 0 o I3 B
€t I8t *0 0 ez LL) o 9 v
Tl 26L99°0 LL-] *°0 111421 sc \ 3 Ae -
21 #E602Tv0 L1.] (23 (1.1 0 (4] [ JST
23 WGCPL®O 0 _ % L. tvont L% e ¢ =
TV JE2E%0 L] to A ¥ L& 20
21 ASSOCO0 [1] .2 °zve 00 L1 t Oy ¢¢
21 AvHDTEO T YD 22e9100 282¥00 1 2-24 ¢ 00y % ¢ Ov CF
21 atyoreo v0 2001290 ca0ce0 €0C" 0 0 s gy e
——T T VWY CeTevy YT bl " R [ -1 dad
2t IcLote0 . _fO0 o (11 0 o tev e
ol 2460890 " T T e 77 " ¥ Ll [ -1 2
01 SIS0 0 ott . ' "ty e ov ¥
o1 ALEEUYD Yo T T R 44 ¢ One: L O 2>
01 A%26900 0 °0t .o o"n (45 ® Oy %7
o1 INBSYYO L] L33} %0 L4 gy & Cv 2~
o1 391280 0 (33} (1] (2 ‘oo v Ov B2
ot LSO *0 (28] 00 " e c Ov 22
0t 3¥LEY*O 0 00t 00 . e z Ov 32
B> g- 174 -1 [ te £ - L% o L1 n "©Ge T o B2
91 A52C200 90 3.toleo [ eZ91ecag ©uoec- s TICS ¢ Ov 12
o1 2L8:290 GO 2+TCe0 -3 0620 va0S " *srietec> € Ovw 12
ot 3500100 % 0,.C79LOC (2 e-~9Crczt 2 OW 1T
i >4 ¥X-3 11 M 1- T 161206 " orninmre T OV T
€t 2geiteo 0 (1} (23871 [T (2 scnne 6 Ov 22
¥l Joenie0 .0 0 (11 £ *0 () etzo e ov 72
€1 2225300 €0 3306200 (XL 1) [FX.3{+ 0086991 o0 [E1:72 ) L Ov 02
e -3 175 3 £ - 0 (1 062 T e o st ® Ov ¢?
*1 IBLETO L1 0 *°02€CC %0 Ll *s2¢C8 S Ov ¢?
€1 3Itet2e0 wQ ITHITeO ogecet 15600 008CeS (2] gLy v Ov 02
11 F9TLIBeO .0 on (373 (1) 20 sco9 € oy ¢2?
21 3629100 0 o (T4, .0 (2 059€1 2 ov 72
_ 11 3c988¢0 0 ‘o (1724 } 0 0 LT3 t oy ¢~
Tt FLLLYO (1.3 *°0 0e %0 0 scet 6 Oy o1
$1 3vce1e0 0 °©w *6C o0 (2 soct e ov vt
1t Ae8L190 0 o 0t *0 o0 (31} L Ov et
(S % ©/ /D) (2a497C/C YD) (14%CS/.73) 343! (W/2)
ALIAILZ. 30 LR TR 2L M) LM ONT AV ALIALLOV  ue ent Y
NO!SE, CTItwli6l TigitTe" sSYM ALIALLDY oY ¥OLDFNMID LA ALIATZOY

LAL0D} ARLATTI0D SIHARC JO STYW STOUD ONV AZTAILIV VWWYD €€ TOVT

SECRET



1l 329Ct*0 " ‘o2 °@” 0 Syt c Ov 2C
11 Ztetzeo 0 90 0 L] 5t 2 ov 2¢
R YA - AL L L o0 L] °"©e i Oy €
Gt e2"ne0 20 (L2 1CT. 1) oneneo? w0t 90 128T9C 6 Qv 1T
al 300w R [ £ 13 Setels ®.,zLC ¢ Tto.C e ov it
31 3zle~e0 w0 e sl Pk A fahd eLut o 5. C8i5¢C L Oy 1T
I B Rl T K LL = LI Plala 14 2-4 L deg=t-£-2 § 024C96T" ¥ Ov 1€
Lo T *%0 LA Sri A A 1L999€2 ecr9ovel LK Tudepot T Tog S Qv 1€
L S A d 222002 €52 *10z0l6C v Oy !¢
. CHIiT. [(laloked } 2oy 099LG2LC € Cv IT
02¢r0L, ong2e5? e~z lelne 2 oy It
e T L LXo] A J R 1 i 1 ¢y ¢

Crgenm oo ninny I .o e, r80) (2
nOtwest AUIAT Sixz.. 322 Tm.TASy g= 208 1w
NSRS A 121t = €Sy ierce EERT AV

57
SECRET




SECRET

| LO=ASYYCP0 %0 90 Lo=31981 %0 114107 A= S=tov 12
I LO=I210C%0 tv®o -1 . L6=26¢12% 060490 At Sevcy 10
| £0=R922200 98% 2291 L0%TIT00 008400 ac gevov 1o
! TTIOSRIeIVS T SEIC T TTRIWET T T LGS ABNEYIS T o0oLe0 T T As S=vcv 1o
i 20%321602°0 ecet 8L92 Lo=a9igveo 00917 nol C-tvCy tC
! L0=31Ce9e0 oLtz gély - “eoeItLvE Yo (13 £ 3L a0 S=vQY I~
! LO=3601200 S50C £506 L0=31302% 0094880 nce S~vOV 10
! L0490 ¢ 0 86%¢ 6veo Lto~3Lc0l% ocoLey .14 4 S=voy 12
j __LO=astsieo cLés 62011 90~3L101%C 000L?? »Z9 S=v0y 1c
BT 75 L 1 -1 Terdgt " JESTTOVINE " 5604% nat S=sQY 10

L0®3760C590 co*ty 2202 90=32G1C%0 090:*0¢ Ryt S=vov 10

LO=R52G6200 60091 €ooLe $o=3951C00 ooos¥zt aLLt o=5ev 1ce

LO=ALIPEO coes2 sEons 9o=3113Co%0 000D [ Yolot o g=tgv to

LO=F0S2990 160l L196S YOnRELOG” 00009 ADIL Zetgy 2

___L0=a9L28%0 63%y L9 . _So=3loLe 000699 Antel EevOy 12

! L0=ALEL00 cle9 seeLs. GomAtze ¥ oonLe 2 mocIT Fwy0yY Lt~
I GOwIC2EPe0 COPLILS Covey 10

|

, LO=3GT21 %0 ‘0 LOwR9YIL 0 0000eC NV C ov ¢
f ) =391t600 ey o 1.0=39v9C00 000c¢s cv € ox 19
I9EEieo cefz Zona¥2atéo costeL te € ¢v 12

LO=3BLLESC "9'9 Q0e30C6Ce0 ouceeny LLt € ov >

LO=3662000 AT 909330CE 00 [+ 04 ot € ox t-

90=30L2C¢0 (34414 PNWIZLLT IO 00£00C olvl € 2x 1~

C0=IAZ591 90 15069 PO=2658L 0N 00SL Y orey LA O £

_ . HFUeIPLEZ O ccogeet [

e 0 LO=IE21200 oonsey Ve ? ¢ 1

et oveL Ln=3aticito oconet o« 2 ¢ -

90=307£290 9992 LYo Ln=A2cGT 00 oonte? ze 7 v

80=395909C L9 e9ec? Lu=F2e2H00 00nsve ee 7oLt

LO=39227 %0 €102 agl-14 LO=329GLY0 oonteC i g ow ot

L0=320L90 €502t €009 9ue=3ECLI t0 nregeT g2+ 2 eow

90=3e5119C LEV9? [X2127) 90=30CCCe0 000292 [ 2 cw -

g90w30re>ecC rrezc FZA L] 9a=39Zeven 0008l olet ¢ o 1+

90=36001¢0 1009w IR L ELS sw29tglen reget wer 2 ¢y i~
GreJorglien nANgeZY 2 ovw i

(SWYHO/Y &3 ALIALIOY SSVW L1 (SWYHD? (SNOMD (1)
ALIALLOY NWHL SS37 ANTDY I UK et LY wan N
214103eS NQIINIIMISIQ AATAYINUAD ALIAL OV SSwr! e M we

SIH A0 40 SNOP LA IMISTIO AV TALIDY ONY <gvil 4 € ¥V,




59

SECRET

co=3zotien 0 sc 20=32,00102 carcet Hya * Qv QR
TO=3259100 970 egeLr Qre3?6L2en co2eey €y * ov 22
20=375200C sLo¢ PX-11-] CN=32 000N nogoerc -1 v Ov %@
L0e3:70ceC €6t 1209, gee3591900 congen L4 » oy o
-0=3::L200 eseg coesL gnre3geLL®o racteo zz v ov ~F
L0mIr85G0 168¢ yoo2Y LO=365119n oonZen otL ¢ Cv o2
L0=37L51%0 P66 90¢0Q 80=3eFAYen negzen ntot v Cv o2
$0=31601%0 og o tL%05 9CmBVEe59n €00C*n [S4+1-4 v oy n?
P0wITCOGA P ] v Ov 02
0 0 L0 oozteo LIRS seLov 2t
*0 *0 on 00QCe0 nt 59LOY 21
0 143 o0 covEe0 AC £2L0Y 21
(3 0 0 002990 AS ceLov 2t
LO=39082 02 % £o=R2TA 00~ onoteC mct 6gLer 21
0t1=2£001%0 ove ~teaC2CIen coccet mrc epLOv Z1
S0=jea22r0 ovep QreITLYZOA onRo8y wee eorcy 21
80=ACIOV0C ecec ane3cge2~ [Jd: 14 3] nzo evLoY 2t
20=3201200 (241 gr=3009CoN o0geet meo 68LOv 21
g0=31Ce209 £o'S < conneg me2t &rroy 21
80~A9COVC LY LA=AGECTON onege ALLY 69L0V 2t
L0=3CT5ten L0°€Ct LN=349GCo (341131 mesC egLOV 21
LO=Yvé8T %0 9292 LO=POu2LCOn 202702 AntL L2L0v 2t
LO=3v66Ee etege 9n=R601 [ 13:1 ] LRk 3] coLey 2t
LO=R1667 0~ t1cooe LAmALCHTEA costet [ ot £I0v 28
9nw3cig2en ongreet 6eLoY 2t
40 %o o o anoQen e c=S=vevr 27
G0=RCTI62 00 %0 czot 90w=atenCeo cownet 4 geC=ify 27
LO=@291Ce0 €L% vge? Lem3PLGR200 coceo nz =0=.C% T0
20#33CCO%0 2609 o1ty e0=30vGLY0 oovLet mot 20
20=31.21%0 oL@ eLe9 Q0e32299%¢ soozZec [ 2 2
80=355L1900 6tot 2eott gemdLLetoc soeges »ec 2-
“O=a1212%0 vGo0! toegt G (X AL 14 cotCoy mce er
Qo~30viZ¢0 veezt 99061 Lo=3Ist1% gogceg nze Ce9=toVy 27
To=32212¢C 16968 c69L2 Lo=3220 100 o00L%9 L L=9=107 27
C0=33222¢0 ceret 14 {1+ LowRLEEL 00 20%L0L [ L4 20
To=a.Uise0 v9ec? ceens Loe=3AceCCoC sreceQ nLLl 2z
G0=34 15,90 0ge1¢ L1 Lo=3L19E%0 1812 [ 1114 22
L0=320C»190 see0y 1Cote Loe3CO0LY0 onoLey [ -394 20
LO=39v0290 GCoLS 9899, LA=3Z19LSC sozLeC polt -
LO=20vOVeC [T 11-13 coove LO=32808%) on02e2 mocz T 2~
YOmILOGL 00 croLe 6oL LO=39CTI0C coLLoL noTle 2e
90=305100C cnNoueY9 2~

(SWYHD/YW) ALIALLDY SSYW Vi tsrivyo) (SNOUD 1)
ALIALLOY NYHL S$37 1NAOUI. W 201 LY HIORNN
51419345 NOILNBINISTIO JALLYANNND ALIATLOY SSYH 3z VS

{aGod) S 13RI 40 SNOTINATHLETA ALTIATILOV ONY SSYH  &'€ ¥TAVL




90=30921%C
SOeRISTI 0
90=REVEPI0
S0=A6V9 00
~£0r3coLT¢0
C0-FTLT100
S0=3002190
L0=3TLETO0

T Lowhestteo
S0=3C191 *0
20=30€020
20=302C700
20=32tec00
LO=3THZ200
S0»302¢1900
90-322090
GOmBYORT 20
ALHIASEEI0
2002L92(00

CO=IT20800
~0=32ct110%0
LU= 3274760
«0=3°Q2C0
L0=3207000
L0=32:0%°0
LO0=320L7 90

LO0mRITID

(SLYLI/TL)
ALIALLDY

12100aS

%0 0
tceo Tlee
26%0 cLYY
[ 384 ] 289,
2Lty 1901
v2%0 LYVEY
gz2'%Gs 2vegs
[ 11218 20066

So ) %o
g2e1 950L
oLt avece
(3124 LO%GE
oLeC 9sece
[e3-14-3 2609,
.02 oLeG?
Lovet 51002
IE0G? c€zots
-1 1] voe2:
v2o39 JA-11 2

0

0

[ Lad

-0

o0

°"”

*°0

o’

°w

L 0
ozt Leeqy
o802t Ol ®y”
Lo*22 LoecH
Igeee ol ese
T902 “1e70
09996 L,
~0%99 FAL L
AJTALLOY 334

NYHL €$37 L3043
SOILN2IHLSIA JALLYINKRND

(ari09) e v v o2

9o=F2HY100
9o=30ce7en
RCwI6TIREN
1sh=361CT0N
PowICETTON
voeILenI n
S0=3660 VN
one3gILErn
P0=J0ENPEIN

CO=RTCYCIN
go=Ftercen
20%34259%0
EneRe26L9n
20=3122.,¢0
LO®RLIVLI
LLe3sEOPN
LO=S1L1500
QonAVEC TN
TAmRL20 0
2,0=AG2 ¥
POeIENHGIN

Lo=zeet2en
Lo=3evETeN
LOo=R¥09100
LowZ2lveen
Loe3niosen
Pkt R TR L)
9n=3600E0N
P=3OLvYen
co=ayTiion

Goe3vccion

Lne?izncen
Lo=3inzeen
Lo=APELIN
Lo=3LG7C%0
LN=acnyen
=37l LC R
w0=3" 2,00
cha=32r0100
co=Iriteta

(Vi)
HIVEEaT) BN
AJIALLDY

SI1ANT] FTIN ALIALSQY Y S

1Lonece

ARG
aelted
onngey
onLcel
coliec
~RI0C
c02Ce0
ocolren
coEnen
PRSI L
[-laleiak dod
noteeL

-

(oromsy

3458

n°€ FVL

nannanVaa
o
<
-
0

g=2¢Y "7
C=20v of
Qu2oy o
g=2Jv oC
820V 0
€=Z0V ¢C
gm0y oC
=0V of
g=20v ~¢C
Cel0VY 7
C=2Cv oF
@=20r of

R e R e e
o
<
-
N

[N N A A
o
<
2]
w

-t
o
<
3

w3 AN
A we

SECRETY




S0=~39LCT1 %0
47='3000000
Z0~=acictvo
20=30112¢0
Q0=3ICH-*0
Q0=JL95 ! %0
90=31691¢0
90=3HYL290
9n=IL0lveo
£0=302¢1¢%0
§0+3€501 %0
GO=ah/61%0
SU~FII0100

0

P0=RAES6C0
OI=ATLLLI®O
90=36L9€*0
SQwgc6vt 0
GO=J6E91 %0
Co=aTi01¢%0
GO=ILGLIC
RO=ILYPT O

(SHYHO/YW)
ALIATLOY
21410345

‘o
etto
n2e0
9240
g2%
LED
oveo
teveo
9600
Loy
co'y
K14+
69094
009003

‘0
500
26%
L2-13]
*9 ¢
900ty
v9°Co
65¢66

ALIALLOY

0y
Ll00
Lieo
€200
2ven
2900
20°t
€21
2oy
G2
Geeo
4¥ oo
Ltege
LE068

0
029%
(-2 4-]
LY®Q
€60t
AR 4
sleee
L9t66

SSYn

Nyl S$3T L1*r20u0s

NOIANBINISIO DALLYINKNT

oam2tlolltn
Lnw306cT o
L0=3CETVeC
1.A=3T69 10N
LOowRLTLEL 00
LOmIEL200
LowEt 19190
Somdoccetro
QueBSTLLY0
co=3v051%0
PNe3696190
vn=Foozeeo
co=3vL9C%0

‘o
PORICZAQN

Co=ATILTn
90=312G1%
PN=AL 0920
9 eG4
vo~3968¢ 100
vn=3vitieo
SowRIgRILN
Ane3loocgen
vre3stretn

(Y
wH ANt Ly
ALIALLDY

gl6cet2
cor2e2
oZ9ne
LeLtoLY

TLySen
£9¢cTe0
£LOLOO
TEI9eL
nG21ee
AS200L 1L
oLZeel
2icneQ
s%C600T

(SHYYD)
sSYL.

NYg
<
23
LLt
(¢4
olL
otet
313-2 4

{SNOYNI W)

3zie

(GINGO) SIMRSO 40 SNOIINAIMISIO ALIATLOV ONY SSYN §'C ¥IOVS

e
o
e
e
-]
¢
e
e

oy tc
Cv <
oy 1t
ov 1t
ov It
oy Ic
ov t¢
ov 1¢
ov 1¢
vICAN
2M2uvs

61

SECRET




TABLE 3.5 J.dde DICAY RAaTI3 57 SCINTILLATION COUNTER

sattLz YT Casz T ERSEREE ITTIVITY ACTIVIEY T tou WA
{DAYS® e ¥l (Cr)
1 AC T Y™ 4281139 5276618
1 A0 tevl30 .. ._2DS5033s 076529
t AD Y 2elbay 1635.G0e 6799468
1 40 ¢ kYT 8728776
1 40 ¢ Heu250 683569
1 AG I 743320 6441758
1 81 Be3260 2627968 630444¢
PRI 246400 271177 o 6769270
1 A0 1 702150 c8200cs 657888
t A0 & ivevlE0 2212640 654885
1 A0 3 1ZevlEv 1°7933s 674357
1 A5 1 13263y 15263vas 647728
PN laugubbu 1277558 5615334
1 401 RETIRAN 1277806 __ _ . .. 60v910s
1«0 ! ~38 -2 42uoke 713601
P an “letTIa Z245%e 856222
1 AG 1L 1T vavnio 13825 727455
2 40 7 ve3960 1832060, __ _____ 9015e_  __
2 A0 7 LevsZ0 21317 <3938
2 AY 7 Zel63u ~366Ge 2556%¢
FRCU e SeVl7 Miaia 2016e
2 a0 7 &ev21VL 43558 I8t &e
2 A0 7 743250 24560 2040
12 AD & ve 4000 £8153 28554
12 AD & 1ev360 12%a1s 2322
12 A0 S 201590 6160 19806
12 AS & 3ev420 Auie 161%s
ic A0 4 . B3.240 A827s e emeoDVale_
12 Av & 703250 24450 3eRde
30 A0 LeZ3%v 159136 172
KIS | 1s04C0 TA06s 1322¢
v mS 3} ~8i5T0 .. RT-C LY S 12708
v s} Jeveld 2816e 1vebs
3. Ad L LY T T2 2 25674
ov AV 1 Tedabv et Y | evi-e
31 A0 % 765350 142¢-Tag 3595617
31 aS ) 5637wV 123va1%e 3S2ub65.
ol 40} JatITY 128402330 3741908
51 wd 1 YecvSu 3JuT35cce
21 A L SweviiC evéillive
31 A0 1 1CevEl0 3cdroove
31 A9 ¢ 1382650 . 31&v3ave
sl w3 i49vavy b2 27 7¢5500
Sl ad «DeiVvu T TY 20712468
os AC 1 cieva9iy
~1 A0 1 c..1Gi7e
vl #C 1 erlaczle
ol a1 PR XYY
-s A0 3 SdkLbDGe
2% Mo % CRYZETY SvzeTcbs

SECRET




TABIR 3.6 GAMMA DEZAY RATES BY & 1 ISNIZETISN ChawoEx

63

SECRET

SAWPLE “WBER SI7E AGE OBSERVED ACTIVITY ACTIVITY AT 100 HR
t*LERCNS) (OAYS) (Ma) (KA}

eV A L2 2639 ... Ce5310 . —-VA3R0CE=LS 08&368E-06.... .
vl A0 2 283C 1e032C 08:370E=CS 08e32ZE=06
Si A0z 2830 149380 DeB7I5CEw6 042181F=06
«1 A0 2 282y 204590 VeB63JEmus D01824E~06
vl AS 2 2:2¢ 290520 “32300E=V6 081616E=06
<1 AC ¢ 2358 Ag25.0 621U IEmv6 CelB816E~CH
“Y RO _2 . 3130, __%s5335 . vallslEeus L UelETVESDS
vl A0 2 2330 43730 Ve 1500E=u6 Ce2C0F%408
vl AC 2 2632 58961¢C +61300Ewv6 001942K=056
{1 A 2 283 . 6563w sev32.E=u? O81566E=08
viaoo2 zT20 1165240 ve6150EwuLT U8 1907E=CS
A 2 Je5250Emu7 04 1906E~08

W1 A0 2 . _ves235EeuT . Os3903E~0S |

o1 A0 2 veclulEwuT v81SASEROS
v RO > VeZLTOEeLT 08 186cE~08
0y A0 2 Ve 2600E=uT Q4 106ZE~06
%1 A0 ¢ Ce2463E=L7 Ve 19506E~0E
-1 A0 2 ve228LE=37 26 1692E~08

Gy RO 2 253 fee mem YOESIOERLT VILBTOESOE
C3 A0 2 5 Ve 1200E=07 ©92E=06
vt A0 2 2836 5761330 Ve iSO IESTT 1758E~08
o1 A0 2 2830 7165520 LT LY Z31721E~06
01 A0 2 2830 7900120 08 130VERL? 25 158%€«086
33 A0 2 2230 Sel1350 001150€=07 Ve 1663E=06

L SLAO_2 2830 10101860 | Lel025EsS7 LC16TRERCS
<y AD 2 2830 123863w2 ve T IESUE Ve 168L IwD5
&1 A0 2 2220 [2ie70C0 Ge3330E=us Ge1549E=06
o3 AC 2 1419 Ce8a10 Vs 6TOCE=VS 084666E=06

01 A 2 1459, h Y k] VASIOCESYS, e ~O9RITTE=06___
01 A0 2 1430 149380 08 1LB0E~CS 088613E=06
03 A0 2 1410 244990 06 1250E«05 044015E=08
0 A0 2 1410 440520 VeS6J0Em06 084526E=06
21 AO 2 1410 48230C ve5120E€eub 004433E=06
o1 A0 2 1a10 449520 064000€=04 064557E=08
LOLAD 2 1410 SseATIC Da35508=06_._ .. 084753E=00
91 AC 2 1410 525610 Ce3150E=06 083 T1SE=06
S1 AD 2 1410 TeZ630 vea230E=06 Q84 720E=006
ol A 2 1810 1143270 U9 }550E~06 Je4626E=06
vy A2 2 1410 1Je9410 VelévvEeLs GaZlilE=ub
51 AG 2 HES ] 1~ 62350 el 2B GeSUBEEd
Sy AD 2 1410 1265560 LI SLUCSESUT vedvADE=CE
vi A0 2 1410 25689920 9E500E=CT CveSCYTE=0E
St A 2 1410 2503760 “aTI00EOT vebclvE=06
vy AC 2 1010 3440130 Ve T2SCE=OT CaB207E=V6
-1 &0 2 161y 3780030 00632LE=yT LeScviE=06
vl A0 2 1alu 4569830 0e€A00ERCT 09=371E=06
>t AS 2 1615 4349730 0eSISOE~CT L95384E-0E
-1 AS 2 141< S5lec52v vensS JEwLT7 VeS5315E=06
ol AS 2 1412 5731360 0e450CE=CT T 64E=CE
1 B2 1436 T1e5-20 B PY YT - J45363L=06
vl AD 2 1589 ‘"e0ile 0637008=07 O’ 11 lE=06
L1 A & il ZlelSel LedZaLFaLT Ce3211E=06
Sy A0 2 1410 12101560 veIluiBa T v35241E«ué
I AS 2 1610 143833v8 ve2ionEaLy Va5 158E=CE
~14a0 o L1413 Xltervll LeliliEalT vsS5elck=vb
o1 AS 2 T -3 CeSSDIEmVS SeITaSEC8
ol AS 2 710 140330 veLZ) =02 Ve ZI00EmUS
i3 AC = 3 T 102209 s 1aTVEmLT ves510E=06
A md 2 7w 204990 v6991LEave ve3183E=05
Sl a2 718 “svi2y vea280Eaus 393388E~0¢
it A 2 T [ XY w8 SIsVENLL V33568 =06
1 A3 2 7i. 4092, £33 JiE=0 va3ABE=06
1 ad 2 . Deavt L 827 E=v6 Le3615Emub




. JMABLZ 3.6 SAMMA DECAY RATES LY & D1 _IONIZATION cHAMeer (CONM)
SAYELE Nwv2IT 3122 25z SASEFVED ACTIVITY ACTIVITY AT 300 MR
€ 1€ ON3)  (DAYS a0 (#4a)
S1 a0 & T10 303620 D8 24OCERSO 0¢3592€=06
v AS 2 . C81525E=C6 Ce2320E=08
1 a7z Cs1130E=cS Ge36T1E=06
“1ad 2 +0108CE=06 002830E~CE
“1as 2 Se33TVE=OT 0437835=00
St a2 VeT G S S82°CCE=CE
-1 40 2 Ve6aTuEmUT L8ZICiE=06
1 as 2 o v86su BT, Ce3950E=06
S1 40 2 S4550vEwuT Ce39T1E=0R
Sl A 2 T1e S 83330 veZiTCEe0” Ne3TSIE=0E
-1 a2 T30 1385365 v84Z30EmuT 044020E-06
vy AC 2 T &le"T2C Ve STOCE=LT Ce4VLIE=DS
Sy A0 2 710 5145520 veadGOE=ST 0saLA2E=00
1 A2 2 710 5741330 _ Oas620E~uT . . ___ 0gAD3AE~O& ____ __
“1 AS 2 Tt0 7140330 00312CE=07 004034E-06
o3 A 2 71 7760130 CeZ505EwLT S83352E=06
4180 2 712 8341610 592680E=07 08393408
o1 a5 2 73 10261560 GeZ3TOE=OT 004008E=08
1Az 2 T10  14elECO v82600E=DT 043505€=08
SV AS 2 . IS 22169365 _  ___validOEeul 093756E=06
L1 AT 2 zz 0eZ700E=02 "0420208=00
1 AC 2 350 00 3500E=02 09} >7SE=CS
1 A0 2 550 VeTI00E=O0 04 1944E=08
i1 AC 2 asc 2059vS  __ ____ueS195%a06 031 $87E=08
1A 2 2858 aeo520 o227 E=u6 083 T5IE=08
-1 a5 2 et 6e2210 Lt Z0SCE=CH Ce1774E=08
~1 A8 2 330 497240 Cet510Eal6 001B814E=08
wl 20 2 350 Sed 10 Ve 120CE=GS 0418728=06
C1 A3 2 350 Ce9630 061280E=06 001713E=06
i1 AD 2 530 __ Te5640 ____ 0g9i00E=07, _____ . © £=08
1 A0 2 350 i 66180807 0s1907€=06
o1 AD 2 350 1299410 08=380€=.T 001953€=06
{ .t &z 2 350 12e0510 0433508=07 0e1971E=06
-1 AC 2 as: 1367580 VeslSORwOT 0a2C162=06
1L A 2 530 2685530 93400%T=07 032024E=08. . .
Sy oan 2 530 2743750 082120E=07 002042E=06
wtal ¢ %o 340015L Ve ZIOCE=CT 04 2C30E-08
“l ad 2 z20 1-eTO50 Ve ITSOERLT 002117E=06
vias 2 sze ~e3ley VeL30LT 0T . e OaZ)6TE=CE
-1 a3 2 53u iZe3720 CediOuleuT Oe2142€=06
. A 2 20 Sleviub CeZI0UE=OT 04z107E=06
ol AS 2 - Ce23502auT 0a3279E=08
-1 Al 2 20 Ve ISILERUT Co214BE=06
D AS 2 s3zu CaiZ0CE=OT J01363E=06
Wl AS & 339 L VURIISVE=VT  __ . ___0p2100E=06_____
ol AL 2 “he 1Lie1l6e Sa1sulEmT S8 21%53E~06
sl ad 2 35, 14305690 Ve BSOVE=LS 70 2036E=06
Y RCONY Sou 221evi2c Le435uEeud 4 1GAZE=DS
“i_AO__ <. 835l UgAS3uE=c3 OAZAOLE=07
“17AS 2 levs30 veTiuvERLS 0817 75€=07
-l A < 163320 083480E=06 0033958=07
vt A2 242000 00Z350E=us 087 c82E=07
“lad 2 %0520 v -GOO0E=0T 087362E=07
1A 2 402-1v ValIIOEwVT 8% LPIE=0T
“i AD 2 209220 | . L QaSLIOE=OT_ ___ ... .-..0RT.00E=07
Sy mu & Te&TI VvelOZ0E=0™ CeA0V2IE~OT
“1AS & L8983, . v8u33EauT Ca7931E~07
o1 A 2 TeGtA. Ve SOVE=LT Ve TITAE=07
31 A0 2 T 1167230 vels5iE=0T 037, 91E=07
31 A0 2 arir d T I velilve=uv" Ve SLGAE=DT
S1 a8 2 7 1360380 Cells =T, e e 0@DSIIEROT
-1 AS 2 177 T #233e vel1=Z0E=07 00353428=07
“1 20 2 177 2ievede Ve lLolEOT 0eB80BE=07
64
SECRET
L A N




o _TARIE 3.6 _JAMMA DELAY SATES SY 475 ILIRATIOL_CHA mEn(CONID).

SAHRLE “UvBER s12€ AGE CB3ERVED ACTIVITY ACTIVITY AT 100 MR
(MICRONS) (DAYS) tMA) (MA)
-1 30 2 117 cve37E Cgl1IISEaVT 0¢TC3ZE=C7
1 AD 2 Hrked Zasuise De1Z00Z=07 085 164E=07
it A0 2 Head sTeuive velllvE=T 04$215E=07
LA 2 177 4uasIIV L L. _VallZVEeyT. ... PRRRYY X5 V-3 01+ i S
-1 A3 2 Hord 4305720 08 110UEm™ PSR-
ot AC 2 177 5100488 «87600E=0C Ce346LE=07
1 A 2 177 57413570 veBULVE=O3 08324 3E=07
31 A0 2 177 7105350 04 TISUEwLE Ce9143E=07
1 A0 2 177 7500160 04 650CE=0S 0e3173E=07
St AC 2 17 ol TS T 200 o (g6 080T | 0e5130E=C7
S1 AS 2 177 1181560 045750E«08 CsP164E=07
31 A0 2 177  14ZelT00 0435002-0C 0¢3863E=07
o1 A2 2 177 22149120 0424002=08 CetL52E=07
01 AD 2 £ CeS810 Ca79SSE~06 09Z355E~07
ot A 2 a8 16263¢ Ce4100E=06 045067E=07
{1 AD 2 2 109. O Ty §920E6 Je4LG4E=CT
31 AD 2 3¢ 245000 O¢ 3 I0CE=OC Ueh1662=07
01 A0 2 an 445330 005400£=07 084242E=07
01 A0 2 83 442510 034980EaS? 044222E~07
o1 AC 2 [-I:] 449550 0438802=07 Ce4356E=07
01 A0 2 38 554720 0434508.07 Ga4STAE=0T
01 A0 2 88 5e564C 0430508~07 364514E=07
.01 A0 2 ag 749640 00 2180E=07 0s48388-07
01 A0 2 08 1149290 04 18002=07 0s4558E=07
01 A 2 88 1349420 041330807 0946892E~07
01 A0 2 88 1800420 Ge 1080207 00472807
0y &0 2 as 1949580 140000E=CE 0047867€=07
01 A0 2 as 2720350 048300E=08 0927668=07
_01 AQ 2 88 2949800 047900¢=08 0e4972E=07
03 A0 2 a8 3440180 e T300E=08 0eS5019E=07
01 A0 2 aa 37.013% 006C00E=0E 053CO0E~0Y
01 AD 2 -] 4049880 Ce635JE=OF 048025E~07
o1 A0 2 [:1:] 4249750 086100£=08 0451738=07
01 A0 2 88 530640 045300E~08 GeS090E=07
03 AD 2 [:1:] 5741380 O 4G Z0EnOR 09 5093E~07
01 A0 2 a8 7100560 04 4000E=0E Gea7i5E=GT
o1 A0 2 a8 7900180 043950E=03 Ced457E=07
01 AC 2 ae 2241650 042700E=03 085048007
01 A0 2 83  101e1C80 0:2300E=08 e3C10E=07
01 A0 2 8L 14240Z0u Ve 2300E=0C CeaB8TIE~OT
01 A0 2 _ AR__ 221s9140 Cec05.Z=08 | __ CeS112E=07
01 40 2 ¢ CeS4lU v 230uE=06 00201 7E-07
01 A0 = &2 14030 04 1500E=06 041851E=07
61 40 ¢ 62 145320 OeT100EOT 0s1761E~0T
01 A0 2 B2 Ze30t0 064656E=07 Os1476E=07
01 A0 2 52 04 ZONOE(G™ FPRERY--L )
91 A0 2 62 0o 150VE=UT Os16]3E=07
g1 A0 2 62 03 1450E=0" O 15625E=07
o) A0 2 62 04 i2T08mu" Cel75TE=07
01 AD 2 o2 0s1200C0=u" Ve 1740E=07
01 A0 2 _62 Ve STOVE=SD . CAlTITE~OY
o1 A0 T2 T ez 046150E=0E 0a177SE~07
vl A0 2 62 045500E=ut 0e1l35E=07
0y A0 2 62 1840430 086u20Emy " Oe12258=07
o1 A0 2 32 196”81y ¢ 20NCEmD" eI TITEmVT
¢ AT . el N gt
0. ~0 2 123 2337700 08 Z300E=0. 181 LLIEmOT
65

SECRET




T e

e e —RAMR 36 GAUA. DECAY.RATES . BY.. A £ LSNIZATIC . CHuust o (COMID)... .
SLMPLE NUM3ZIR 5122 *32 O~SLRVID ACTIVITY ALTIVITY AT $30 AR
(MCRONG) (S&'S) [Ty (i

0t A0 2 62 3400210 Ve lTIlRes” Q¢4 ZE3ENOT
01 A0 2 &z 3Te0120 0eZ7 CEmVl Je 1E£36E-07
03 A0 2 52 4510 04 2600E=08 08 18656E~07
vi AD 2 2 a2e577C De 26 30Em0S 202042E~07
D1 AD 2 a 5100540 Oal)50EmOZ +0126LE<07
O3 A0 2 &2 0 22sUESGE Je2G2BEmNT
vy K620 T T e T 06 1L SOEmuT Ce&V30EmIY
of AO 2 62 Ve ilOuEsul U8 1 7S1E=D7
¢l A0 2 6z a5e1670 Ve liLuEeuE Ve $ESOE=QT
01 A0 2 62 1034136C Ve 10007 08!l ~E=07
01 A0 2 62 16340600 1 s W00 UE=VF Oo§Hzei=0T
{1 40 2 62 Y PR Q¢ $0LOE=03 JeSivuE=O?
V1 AO__2 a3 J83380 . L  GelIiyEsud | Ve 16LE=07
01 40 2 43 218093v 0s123CEev6 va §517E~07
01 A0 2 43 133410 Va5 VE=CT G0 1840807
vl A0 2 a2 205y « ¢388VEeL7 Va1235E=07
i A0 2 “3 CYPRT Y] Ve 17T0VE=L? Ve 1djuE=u?
vl A0 2 43 442520 Ce160CE=07 Ve 31353607
Q) _AO__2 PR 405560, . _OslR2A40R=07 . Oe13BRE=07 .
03 A a 43 Heb 730 081150Ee07 08 1490807
0 A0 2 A3 509640 0 1U20E=S7 081470€0u7
CL A0 2 43 Te9670 veT620E=03 Ue1832E=07
0t A0 2 43 11053500 08535CE=08 08 § S45E~07
01 AO 2 43 1363590 0g4700E~08 08 1540507
01 AO__2 A3 1590350 Oe3CIOR=03 . VaLLTSE=0?
Ol AU 2 an 1.8.000 20345E=08 U9 1513E=07
0} 40 2 42 2740330 ¢ ZP0UE=TE 09 1508€=07
0t A0 2 43 29098L9 Ve ZS20E-OD 08 151iE=07
01 A0 2 43 S5e0l2v VpZZ0VE=03 U {523E=07
01 AC 2 a3 foint D HAN] 00lSSOEmUE” 0e$52%E=07
O A0 _2 ... .. _ .42 ___A2:9930 . Vq2Z0UE=08 Qal529E~07
01 A0 2 &3 L2eTTIO OsZEZS0E=OE Oei1675E=07
0 A0 2 43 5140412 20 1800208 0a31527E~07
01 A0 2 o3 5781330 Ve i1T0CE=DT Oe136CE~VT
0t A0 2 az 7100270 0e1500E=058 OplarlE=DY
0) AO 2 43 750150 Ol -dva=Cl 09 1253E=07
CL A0 2___ .. ._.%2  25e1lc0 _ D#13008«0C 04 La0lE®0?
0) AO 2 43 10341560 00 1627E=07
03} A0 2 &2 14358020C Ve -00UE=07 e LITIESQY
0] A0 2 43 laie°120 Qs "Z0uiau? Oe2212E=07
vl A0 2 . ——— PAN__ _ . vaSeL0 vaia502=0& VaL673E~CT
01 AD 2 PAN 140330 0( 20005006 Gl 3IE=0T
03 A0 2 PAN 189310 Qs5202=07 Cal5TOE~CT?
01 A0 2 PAN 205020 Qe6310E=~07 De20L5E=07
03 A 2 PAN 440550 GellOlE=0T 08il35E~07
01 AD 2 PAN 482520 042600Z~07 Qe 22Z0E=OT
0y A0 2 DAN _. .443760 . _Qa20C0E~0T 0eil4 E=07
01 A0 2 OAN 54720 VeI 20VEeu™ g LvsTESYT
0f A0 2 PAN 5857640 04170VE=VT Ve245GE=0T
01 &0 2 PaN Te3070 Ve lZO0Z~07 vecHniE=0T
Ny A o DaAN 112210 VI2VOVIALD reszTikw0?
uy AC 2 PAN 13634350 VeTR0CE=LE UaduSuEST
03 ACG 2 PAN jLeveTy ve38QVE=08 val4bIE=C?
03 A0 ¢ PAN 1965610 Ve3100E=03 VeciomwE=L?
01 AG 2 PAN 2740410 0)4200Z=08 Y4 Ea~3ER07
01 40 2 PaN 294982v veL3SvEeul JeIIZTE=O?

66

SECRET
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A1l readings (ma) made in L-pi ionization chamber

TABLE 3.7 DECAY MEASUREMENTS FOR CLOUD SAMPLE 837-L TAKEN
AT 13,500-P007 ALTITUDE AT B+3h MINUTES

Age Reading Age Resding

days ma deys m

0.281 401 x 10-8 19.964 339 x 10~10
1.9%1 b7 x 10-9 27.042 222 x 10~10
2.502 338 x 10-9 29.983 189 x 10-10
2.971 286 x 10~2 34.027 157 x 10°10
4.055 210 x 10-9 37.020 139 x 10730
k.253 200 x 1079 he.g82 11k x 10-10
4.957 171 x 109 43.969 970 x 10-11
5.475 163 x 10-2 51.030 710 x 10-11
5.965 45 x 1079 57.1k2 568 x 10~11
7.967 108 x 10-9 71.061 318 x 10-11
11.931 682 x 1010 79,022 292 x 10-11
13.946 510 x 1»"30  83.173 226 x -1
o8 39 x 10-10

COLIECTOR 21A01

All readings (ma) made in 4-pi ionization chember.

TABIE 3.8 DECAY MEASUREMENTS FOR SELECTED CHARACTERISTIC GRAY,
FUSED, SINTERED AND WHITE FALIOUT PARTICiES FROM

Age Gray Pused Sintered Yhite

daye ma me ™ 3

2.098 225 x 1079 k59 x 10°> 485 x 10~ Lk x 10710
2.498 183 x 109 352 x 109 375 x 10°9 283 x 30-10
2.963 Wk x 109 265 x 10°2 277 x 1079 189 x 10-10
Lok b x20°W 365 x 30°3 165 x 1079 82 x 30-11
4.240 858 x 1010 152 x 109 150 x 10-9 740 x 1071
4.9€0 726 x 10-10 3122 x 109 118 x 10-2 495 x 10°
5.473 661 x 10-10 111 x 10°9

5.596 .. 133 x 1079 Los x 10-11
5.957 5% x 0739 300 x 10-7 100 x 1072 37 x w3
7.959 o x 10-0 736 x 1o‘£ €8x 1003° 209 x 10-11
11.936 285 x 1010 501 x 10710 koS x 10-10 18 x 10~11
13.961 238 x 10°10 22 x 1010 430 x 10710 W2 x 10711
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TABIE 3.10 SUMMARY OF PRESHOTSOIL-SAMPLE SIEVE AWALYSIS

Soil samples cotained from the following locations:
#l - surface at GZ.
;2 - surface to two feet deep 25 feet south of G2.
71'3 - two fcet deep 25 feet south of GZ.
;4 - three feet deep 80 feet southwest of GZ.
#t5 - six feet deep 100 feet south of GZ.

Size Percent less Than Stated Size
U.S. Mesh Microns 7L 72 EEl P
(n)

T 2T 95.0 95.9
12 1397 88.5 85.1 T70.8
24 991 82.6 T1.3 51.0
L2 351 .5 66.5 33.2
80 175 62.4 51.5 18.8
115 12k 49.3 52,2 51.9 k0.5 .6
150 10k k4.0 49,0  L6.h4 37.0 13.1
170 38 38.3 45.0 k0.9 32.8 11.5
250 61 31.7 39.8 33.4 26.7 9.5
325 Lk 25.8 36.6 21.8 23.0 8.5
30 9.6 29.1  23.3 17.9 7.7
20 1i%.5 2.8 19.9 12.8 6.2
10 9.7 19.4 13.9 8.8 4.3
5 10.1  13. 6.1 Wy § 3.7
3 6.8 10.0 5.0 4.2 3.6
2 L.2 3.1 2.7 3.5 0.8
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TABLY ;.12 LFACHING STUDIBS ON SELECTED SAMPIES

All readings (me) taken in 4-pi fonizaticn chember

Reagent, Particle Age Reading Age Reading Ileached
Size
M days me, days m %
One-Day Ieach SamplesCiAO 3, 4, S5, 6 and 9 Cozbined
Faliout Filtrate
pH1 ?m) 88-175 13.583 192 x 10"}l  13.590 100 x 30-12 5.0
M 6 (0) 88175 13.55% 192 x 1o~ﬁ 13.591 142 x 10712 6.9
TH 10 (NaOH) 88-175 13.58% 209 x 10~ 13.591 100 x 10°12 4.6
pH 1 (HCI 61-88 13.580 13k x 10°11  13.593 100 x 10°12 6.9
pH 6 (B0 61-88 13.581 167 x 1011 13.593 2100 x 10°12 5.6
pH 10 (NaOE) 61-88 13.582 165 x 10°3%  13.59% 100 x 1012 5.7
Three-Day IeschSamples 01A06 and 9 Combined
Tallout Filtrate
H 1 sxmg 88-175 15.369 332 x W11  15.379 60 x 101 15.3
o 6 (50 88-175 15.376 2k x 10°11 15,380 %5 x 1011 15.6
pd 10 (MaOE) 88-175 15.378 236 x 10-11  15.361 35 x 1011 12,9
o1 (1) 375-351 15.368 593 x 10~11  15.378 89 x 1011 13.0
PH 6 (Ho0) 175-351  135.370 3k x 10°11 15,379 52x 10-11 13.1
IH 10 (NeOH) 175-351 15.377 532x 10~  35.3%0 39 x 1011 6.8
One-Day IsachSamples3IA05 a.d 8 Cambined
Fallout Filtrate
Pl ?m 351-991  14.533 k22 x 2077  2k.519 Skox 10°11 1.2
8 6 (1,0) 351-991 14.515 koo x 10~9 %.523 113 x 10731 0.3
3 10 (gwﬂ) 351-991  1k.515 430 x 20°9  1k.531 99 x 10~ 0.2

Seven-Day LeachSamples3l AO5 Plus 8

This sample showed no measursble leaching for p 1 (EC1), 8 6 (Bx0) and
H 10 (Ma0E) on all particles studied (larger than 61 microns).
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TABLE 3.13 EXCHANGE OF FALILOUT RADIOCACTIVITY TO MONTMCRILIONITE CLAY
AND ADOBE SOIL

A1l measurements (ma) made in 4.pi ionization clamber

Reagent Particle Age Reading Age Reading Exchange
Size
m days ma days m *
One-Day Exchange of Samples3]A05 and 8 Combined
Fallout and Reagent _ Resgent Only
Aobe  351-991 %.513 410 x 10°9  1%.517 W8 x 10711 o.k
Clay 351-991 14.513 ko5 x 10-9  14.519 249 x 10~ 0.6
Three-Day- Exchange of Samples0lA0 3, &, S, ‘6 and 9 Combined
Pallout end Resgent  Fallout Only-
Adobe > 351 15.385 3% x 102  15.k27 383 x 09 0.8
Clay > 351 15.386 x 10" 15428 37k x m°gl 2.6
Adobe  175-351 15.388 675 x 10" 15.k2k 662 x 10” 1.8
Clay 175-351 15.388 130 x 1010 35426 63 x 0~ s51.2
Adobe 88-175 15.380 268 x 10°11 15.525 216 x 10~11 19.A
Clay 88-175 15.380 391 x 10711 15.k26 373 x 10°11 k.6
Seven-Day Exchange of Samples 31405 and 8 Combined
Fallout and Resgent  Resgent Only
Adcbe > 351 19.1% 310 x 1079 19.127 326 x 0~ 1.1
Clay »>351 19.125 331 x 109 19.129 151 x 10~ 0.5
73

SECREY




-
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9.952 1,000 0.990 1.56 1.25 1.15 1.70 0.9t6 0.926  0.909  0.975

0.5850

Expected Values 0.920

(x),/ (%77,

x5,

vhere X stands for the rsdionuclide of interest and the subscripts s aund o refer to sample and standard respsctively.




tis/g tis/g

Sr89

£is/g

255
t1s/¢

wicrons

Particle

Size

EQUIVALENT FISGIONS PER GRAM OF FOUR RADIONUCLIDES IN SRIECTED SAMPLES
Weight

Sample Numder 0JAO7-80 indicates materizl obtained from collector Mmber 7 at
Stetion 0) snd retaired on a #80 U.S. sieve mesh.

Tuplicate asnalyses were mede on all samplea,

Sample No.

TABLE 3.15
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A

TABLE 3.1¢ SQUIVALENT PISSICXS IfR GRAM (¥ TWELVE RADIONUCLIDYS IF SELECTED SSMVIES

Duplicate analyses were madc on all sarples.
Saxple Wumber OMA07-80 indicates =aterisl obtained fram collector Number 7 at Station 01 and retained
on a #80 U.S. sieve mesh.

Semple Ho. Welght Farticle  Mod 102 ml06 13 o232
Size
4 microns tis/e is/g fis/g tis/g fis/g
01A07-1/4 1.7 6350
01A07-7 1. 2830-6350 5.2 x 1013 3,99 x 1013 s5.01 x 1012 2.2 x 1012 1.63 x 1012
01A07-12 1., 1651-2830
01A07-24 1.0 701-2651
03A07-42 0.6  35-701
01A07-80 0.6  177-3%
OMO07-170 1.2 88177
OlA07-250 1.0 &-2‘3 7.3% x 102 6.63 x 032 9.50 x 101 &.53 x 101! 3.32 x 1011
01A07-325 1.0 -61
0lA07-Pan 1.7 Mo 5.7 x 101?339 x 1002 6.55x 1011 3,93 x 3013 2,78 x 101
02402-1/%  2.73 835  9.7% x 1011 1.25 x 1032 1.36 x 2081 B.80 x 2010 2.62 x 10
02A02-7 G.¥3 2830-6350
02A02-)2 3.46  1651-267%0
02A02-2% 1.38  701-1651
o2ac2-4z  1.19  350-701
02402-80 2,20 177-3%
02402-170  3.69  88-177
02A02-250 1,60 61-88
02402-325 145  Lh.61 n 1 -
02202-Pan 2,02 u 2.15 x 10 1.8 x 1031 1.9 x 20
20A04-T 0.5 2830
lzk 0.20 701-2651
2 0.13 350701
20A0k-12  0.25 1651-2830 2.50 x 1012 9.25 x 2011 8.6 x 1012
20A04-80  0.20 177-350  1.02 x 1012 3.20 x 1011 1,76 £ 1031
20A04-170 0.68  83-177
20A04-325  1.92  LL.E8
20A0k-Prn  1.50 2.09 x 3040 3.28 x 1010 3.55 x 301°
20A07-7 2.65 2030-G35 -
20A07-12 1.59 1651-2830 .12 » 10%° 2.80 x 1030 2,32 x 1012
ao.mf: .65 701-1651
2000742 .71 350-701 .
20A07-80 170 177-350 1.7t % 1002 2,03 x 2012 2.07 x 1081 2,80 x 1010 .69 x 130
20A07-270 1.69 8877
20407-325 2.82  44-88 . )
20A07-Pan  3.13 b, 2h1x 1001 201 x 108 k.73 x 1009 1.8 2019 1,78 x 2010
12A0T-§4% Part of Total
21A03-§5
21A0% ~§4
13403 2.45 Total
13404 2.13 Totad
23003 0.359 Totad
23104 0,880 Totel
31403 2h.5¢ Tctad ) .
827-12 Clowd - Total 3.18 x 3033 1.58 x 107
42-R11 Clowd -  Total 1.8 x 1013 2.42 x 1013
Continued
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TABIE 3.3+ EQUIVALENT FISGIONS PER GRAM OF TWELVE PADIOWUCLIDES (F SEIFCTED SAMPLES (Contd)

Duplicate anslyses vere muds on all sazples.
Cazple Huzver OMAGT7-90 indicater material ootainsd froa

collector Nusber 7 at Station 0] and retained on & #80 U.S.

sieve eah.
iazple tio. Weight Imrticie  Cs>3° 37 pal*® celt? cet™ % nge??
Size
g nicrons Tis/g Tis/e T18/€ Tis/e T1s/8 ot e AL
0MA07-3/k 1.7 < 6350
01A07-7 1.6 2830-8350 1.29 x 103% 3.23 x 1012 1.20 x 1023 S.5 x 1033 3.513 x 2010 3.69 x 0%}
ou0;-12 1.4 151-22530
01407~ 1.0 7011651
00742 0.6 350.700
01A07-F0 .6 177-3%
01K07-170 1.2 “w.i7y
01407-250 1.0 E:ﬁ 5.20 x 1012 2,53 x 30 2.12 x 10 3.7 x 203% 9.19 x 2032 1.332 x 0% 3.36 x 20%°
01A07-325 1.0 1 . .
OlA07-Pan 1.7 < 343x102 161 x 102 132 22012 3.05 x 01 559 x 1012 3.28 x 101 2,303 x 20%°
o2n02-3/4  2.73 g 6320 6.35 x 1011 %.u6 x 1.58 x 2031 3.38 x 307 1.01 x 201% 3.a47 x 3031 2,087 x 109
02A02-7 0.98  2830-6350
02402-12 1.16  1651-2830
02A02-2% 1.38  701-1651
o2a02-k2 1.9 350-701
02A02-80  2.20 177350
02A02-170 3.9 88177
02A02-250 1.50 }6%—28
02A02-325  1.k5 -61
02402-Pan  2.02 <K 137 x2610 2.35x 2010 5.29 x 1010 €.91 x 203¢ £ 26 x 1011 1.266 x 201 .32 x 10°
204047 0.5 < 2830 ’
j‘:h 0.20  701-1651
2 0.13 350-701
0M04-12  0.25 1651-2030 F.59 x 2012 .4k x 202 181 x 202 1.03 x 2012 2.7 x 2032 6.96x 1012  3.¢7 x 1010
20A0M-80 o.z 1;78:350 1.32 x 2012 1.k1 x 2083 .06 x 1011- 6.16 x 102 1.J0 x 1012 2.076 x 1010 B.g3 x 109
20A04-170 . 177
20n0k-325  1.92  Lh-88
20a%h-Fan 1.652 8;0.?. 102 x 207 1112 100 1.90 x 107 2.28 x 209 2.63 x 10%° 7.66x 10° ~ 1.3 x 30°
204077 2. 2! 350
20A07-12 1.22 1651‘22_20 1.05 x 1032 7,22 : 100 3.08 x 30"" 3.06 x 2011 1.18 x 1012 8.8 x 10 .36 x 109
20007-% 1. 701-1651
2aA07-A2 171 35%0-701
0780 L0 177-3%  2.09 21032 1.25x 200 4,88 x 208 6.93 x w6 1.9 x 1032 .13 x 2010 7.06 x 109
2007-270  1.89 177
20007-325  2.32 4k-88
amo'z:;:n 303 < W 3.86z100 2.3k 2100 7.26 x 1070 5,30 x 3030 2.55 x 201 2.392 x 101 1.164 x 209
13497 Sert of total
2280347
22A0k -
13403 255 Towal
13508 2,13 Tt
2% 0.339 Tom
2308 at».aeo otal
303 .0 Total 3 )
12-Clowd - Sowaa < 2.35x 100 2,48 x 200 4,88 x 1013 7.85 x .23 3.72 x 2013 1.508 x 2032 1.380 x 1022
i o Taa  SPIIN TN2I0M L1 10l 183si3 YoexioB sibxwn 23 x 108
m
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Figuie 3.1 Composite cathouse-counter decay curve oblair~d from
. ind.vidual decay curves for Siatons €1, 02, 12, 30, au. 31
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Figure 3.2 Compcsite 4-pi 1on-chamber decay curves obtamed from
invidual deeay caeves of nine sicve fractions frem Station 01,
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Figure 3.3 Distribution of particle weight of four 11A07 gross samples.
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Figure 3.4 Cumulative particle-size distributions of four 11A07 gross samples.
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Autoradiograph ) Paotomicrograph

Figure 3.6 Photomicrographs and autoradiographs of selected fallout particles.
Active glassy coating of inactive pebble, active vesicular glassy particles, and
inactive pebbles.
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Figure 3.7 Cumulative part:cle-size distribution in cloud samples
described in Table 3.13.
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Figure 3.8 Gamma ray spectra piots of gross samples
from Sations 01, 12, and 30 (0.5-gm sample).
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Gamma ray spectra plots for Station 21A01 gross
selected characteristic pariicles.
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Fuyure 3 18 Radiation #oae«Tate histories at faliout-collector stations.
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Figure 3.11 Radiation-dnse histories at fallout-collector stations.
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CHAPTER &

CORCIUSIONS alilD RECOMMENDATIONS

The quality of measurerments made by this project was
better tian that of previnus wear n-test field vork because
of the improved ‘nstrumentation and past experience of proj-

ec’ personnel. In additicn to gathering sufficient data
to neet the ¢, jectives of the project, rerticipation in the
Johnie Boy event provided a pilot study in recently devel-

cped sample recovery, Iandling and enelysis techniques that
was to prove veneficial in ottaining date froa the Smell
Boy cvent.

In contrast to the unstable shot -time winds at the
Small Boy event, the Johnie Boy wind structure snouid offer
the fallout modelmakers an experimentel check point. EKela-
tively steady-state wind conditions during the short dure-
t2on {about 0.1 hour) of the close-in fallout event should
orovide reliablc input for models where time ard smtiel
variations of winds are not consicered. However, receocni-
tion of the weapon geometry (23-inch ourial), crater volwre,
and rarticle sizz-activity relaticnshins will procatiy Se
required Tor successful prediction o rfalloutl priterns.

Unforiunately, time-increnental collicctiurs were nct pos-
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sible and an important source of fallout-model input was
not available.

Performance of the basic fallout collectors was very
satisfactory and the type of fallout collected was easily
recovered for analysis. Although some background material
may be present in the samples, the amount is very low be-
cause of the stable nature of the surrounding soil.

Particle-size and gamma-activity distribution data has
been reported imt not interpreted. Active fallout particles
were formed that were larger than the native soil particles
originally present in the vicinity of ground zero. The
elemental compositions of samples analyzed was generally
similar to that of Operation Jangle samples. The number of active
particles ranged from 0to50 percentwith the larger particle
size ranges having a higher percent of active particles.

Leaching of rudiocactivity was generally greater for
longer time periods and for pH 1 (HC1l) solutions. About 15
percent of the radioasctivity was leached from the fallout
from one station during a 3-aay leach time between 12 and
15 days after the chot. One early-time 1-hour leaching
test showed 0-to25-percentof activity leacned,and one later
7-day leach test showed no measurable leaching. Fused

particles showed less leaching (by factors of 10 to 50)
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than other selected characteristic particles with identical
gamma-ray spectral analyses. This indicates little surface
radioactivity and that the physical state probavly has a
great influence on solubility of radionuciides.

Exchange of radiocectivity from fallout was generally
higher for montmorillonite clay (0.5 to 51.2 percent) than
for edobe soil (0.4 to i9.4 percent). As with leaching,
physical state of the material seemed to have an effect on
activity exchange rates.

The air ionization rate (r/hr) variation with time 3
feet above the ground at a majority of the fallout collec-
tion stations was successfully documented. Dose (r) his-
tories were determined on individual relative bases start-
ing from arbitrary times becsuse of uncertainties in the
initial gamme dose due to terrain shielding and weapor deto-
nation geometry.

The similar slopes of the decay portion of the dose-
rate history curves at muny stations indicates little rela-
tive fractionation of radiocactivity from station to station.

The computed “R" values confirm this relationship. However

the "R" values measured are different from those found in un-

fractionated fission products. Between H+l and H+10 hours

-l.2 1.1

the decay rate approximates ¢ within the range of t~

to 733,
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APPENDIX A

GAMMA DOSE RATE AND DOSE-VERSUS-TIME TABLE

Table A.1 consists of reduced data incorporating all correc-
tions and interpretations that could reasonably be made to obtain
data from a maximum number of stations. Uncertainties in the

accuracy of the dose values are explained in Section 3.3.

96
SECRET




TABLE A1 DOSE RATE AND DOSE VERSUS TIME AT INDICATED LOCATIONS

Station O1 Stetion 02 Station 11
Tine Dose Jate Duse Time Dose fate Dose Time Doxe Rate Dose
(ur) (=/nr) (r ) (tr) (r/ur) (r ) (rr) (r/nr) (r )
0.0533 1613.4 24.32 0.0032 6534k 0 T.0031 109650 0
2.00:5 Mh32.6  32.290 0.00k2 47193 56,26 0.00k2  Lohs) 82,2
2,970 2299.9 40513 - 0.0053 20889 127.1 n,0052 22022 163.%
c.0700  11%1.0 k7.259 0.00%: 12252 1616 0.00%% 16702 232.5
2,001 1107.3 52.020 0.009% 2168 172.1 0.0135 152%5 29%.3
0.0™5  9%2.59  61.59% 0.0115 5940 186, © 0.004A7 1727k 49,3
0.0M7  “M.2h 66.525 0.0136 L575 200.1 0.020" 22517 4237
2,207 22,03 1250 0.00L7 3472 204,3 C.0%k0  THT7T 58:.5
0.2092 737.15 7°.340 2.0167 3068 212.3 0.02%0 76s25 Tu1.k
0.1207  459.02 L.z 0.0209 2312 220.3 0.0292 17625 93.0
09,1200 595.0%  7.L93 0.0313 1433 2384 2.0333 €163 12%.5
0.4 527,40 27.913 0.0506 1107 250.2 0.9336 400" 1€75.2
0,150 4%0.39  103.)2 2,050 "99.5 259.5 o.0k4"  sashz 1953.5
01602 k370 207.L 0.0603 725.° 2£7.8 0,040 L5034 2223.0
2,170 bLo3.0 a1 0.0707 1.2 2.7 0.0{ch 35029 2650.0
0.179) 272" 115.L 0,071 Lgk,9 280.3 2.0293 31126 22%3.0
0.2992  WE.0 117 0.0905 Lz1.5 2%.6 0.080> 25°9 32%0.0
0.19%  302.3 121.9 0.100C  359.9 22,7 0.0566 23570 3521.0
2,211 392,56 125.% 0.1495 1%3.2 300.7 C.100C 21017 3731.C
0.221% 7%.6 127, 0.1897 100.2 306.1 0.1302 158 L2%h.0
2.220" 2631 131.) 0.2001  20.35 207.0 0.1500 1393 4572.0
0.2392 250.k  233.5 0.8:07  55.05 309.7 0.2000 10234 5172.0
0.2496  238.% 1356.0 0.3001  37.17 312,k 0.2500 2242 5621.0
0.2600 227.6  13%.% 0.40% 24,17 315.5 0.3000 679" €003.0
0.273  215.k  1h1.0 0.5136  13.35 3177 0.k010 483 653 .0
0.2807 207.2  1i3.0 0.6507  14.36 312.5 0.5000 372 7507.0
0,201  196.5  1k5.5 0.7917 11..26 321.7 0.5000 2957 T340.0
0.3202 k.2 150.5 0.£938 9.65 322,2 0.09% 2317 7602.0
0.0 132.3 1629 2,007 7.8 32h.4 0.7979  1)65 701%5.0
0.5021  102.35 174.6 1.5938 5.07 327.6 0.3010 19557 2000.0
0.5997 %0.52  133.k 2.0223 3.25 329.7 0.9973 117 7149.0
0.6510 72,72 1%7.3 3.002 2,76 332.7 1.1072 1206 £232.0
0.7010 .52 190.7 L.195% 2.02 335.5 3.5051 76%4.9 6740
0.75%0 5746  133.7 5,171 1.5 327.3 2,197 W67 9026.0
0.7010 sk.21  196.5 5.4812 1,23 332.2 2.0022  332.0 00,0
0.3510 1.k 133.2 T1.5217 1.10 3h0.Y L,0005 6.3 36450
0.9010 kg, 27  201.6 2.0145 2.7M¢ H1.9 5.2340 173.2 1,0
0.9510 k2,00 203.3 12,0114 0.6M 3hL.2 6.&9:3 42,3 17220.0
0.9990 39.23 205.7 7.4929 121.¢ 102%2.0
1.1010 3},67 209.6 ".L957 0.k 19392.0
1.5020 24,55 212.1 10.0051 72.55  195h2.0
11.972° 76.69  1972.0

1.9000 16.66 222.1

2,3020 13.19 234.0

2,000 20.35 2o

3.2031 9.1 2uh.0

k0062 7.63 250.%

%,9698 6.02 257.3

5.9535 5.02 ]

6.9953 k.22 267.5

3.5033 3.6 273.3

9.4937 3.1l 275.5
11,0010 2,66 2%.8

11.97%0 2,46 233.3
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TABLE

A.l1 CONTINUED

Station b Station 20 Station 21
Tine Duse Rate Dose Tne Dose Rate Dose Time Dosc fiste Dose
(hr) (r/ix) (r ) (br)  (r/nr) - ) (ne) (7/0) (r
0.0032 5328 0 0.0010 19185 0 0,0010 9500 o}
0.0053 1393 10.11 0.0031 7663 27.86 0,003) k389 15.38
0.0017k  2hhy 17.17 0.0052 k169 40,12 0,0052 2520 2.5
C.00% 1573 19.22 0.0062 2596 %3.59 0.0052 1584 23.65
0.0115 1096 23.35 0.00%3 1831 48,1¢ 0.00%2 1172 21.57
0.013¢6 %24 25.31 0,003 1391 51.k9 0.0103 28:.0 29.66
0.0156  G30.7 26.79 0.012%  11h2 sh.1 0,0154 596.6  32.23
2.017%  h77.° 27.91 0.0145  977.6 56.29 0.0196 500.6  34.4€
2.0207  370.8 28.21 0.0155  £61.0 57.2% 0.0227 42,1  36.49
2.0377 111.3 32.61 0.0176  T9N.7T 53.96 0.0300 516.3  39.55
0.0467 76.0 33.42 0.0196  723.0 %0.54 0.0352 €23.0 U2,y
0.0536 61,70 33.91 0,023  615.6 A, 0,0295 938.1  Us.62
2.0016 50.35 3h.35 0.0310 %02.8 67.145 0.0616 1135 k7,76
0.0706 L2.26 ™77 o.0404  1400.0 71.58 0.0k26 1492 k9.15
0.0726 35.09 35.23 0.0497  331.8 .99 0.0447 2006 52,72
0.0965 23.17 35.63 5.0610 2i5.2 78.29 0.0L62 2632 57.62
0.1126 24,33 36.12 C.0703  133.3 20.97 0.0489 3254 63.84
0.1326 20.70 36.57 0.0825  119.2 22.11 0.0500 k230 87.%0
0,14 1%.20 37.46 0,047  29.27 £3.37 0.0552 13477 103,26
0.2193 1.8 37.92 2.1110  7L.7% % .67 0.05%% 13368 176.3
0.2623 9.79 38,39 0.1531  50.36 $,.19 0.0846 19372 275.2
0.313k 7.0 38.82 c.201% 10,03 29,22 0.0667 1907h 315.3
0.3767 6.12 39.25 0.2507 29.96 90. .+ 0.0698 17839 372.7
0.2968  25.0b 92,18 0.07% 15998 461.5
0.34%9 .82 93.43 0.0792 15213 527.0
0.445%5  15.59 95.12 0.0375 13625 847.3
0.5052  13.53 .04 0.995% 125737 756.5
0.94%53 92.72 1.5 0.1031 1127 uk,0
0.7521 7.30 92.59 0.2460 17 1257
0.741€ 6,75 99.25 0.2052 5636 16k
1.0052 s.e  100.2 0.2562  Ls5o5 1298
3.%359 2.93  102.1 0.3062 3723 2105
2.0157 2,03  103.k 0.3937 211 2359
2,557 1.5k 30k, 0.5072 2065 5%
3.0322 1,30  105.0 0.595% 1570 2%25
%.0133 0.967 106.1 0. 1335 2979
5.5175 0.687 107.k 0.%520 1001 3156
6.50i9 2.572 108.0 1.0217 767.2 3305
7.4935 0.489  108.5 1.5195 431.2 3599
8.4351 0.h32  109.0 2,061 289.5 3779
9.4820 0.321  109.k 2.9590 190.6 3993
10.9529 0.327 109.9 3.9%7 w2.6 4155
11.9%%0 0.293 110.2 %,935% 109.2 L4279
5.9759 89.67 4378
6.950% Th.io B9
7.5062 70.56 U493
8.5010 65.75 U565
9.k812 sh.5% 4625
11.0042 48,22 4707
12,5042 41.93 U176
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TABLE A1 CONJINUED

Statdon 22 Ctation 23 Ttation 2b

Tine Dose Rate Doce Tire Dosc Rate Tose Tie Dcse Rate Dose
(tr) (r/rr) (r ) (nr) (r/tr) (r (rr) (r/r) (r )
0.0021 9772 0 0.0031 2037 0 0.0225 15h.7 2.2513
0.0051 3654 13. € 0.0041 1073 1.56 0.220( Mn17.5 7.5359
0.0052 1776 19.66 0.003  (,3. 3.30 n.0277 %.0 G.7:%9
0.0002 1217 22.93 2.001  k09.7 U 1.0329 .70 1.05
0.0093  950.0 23.97 0.0111  276.1 £.L5 c.03711 .70 1.7
0.0113  613.% 25.4G 0.010  192.5 6.25 0,044l 1307 1.27
0 016 #3.2 27.91 0.02¢)  104.3 7.22 0,059 .Y .3
0.0194 28,2 28.2, 2.9303 77.3 "2 2.0273 3.5 15k
n.ozsk 1.7 30.12 0.0513 6.3 3.91 0.076% 2.7 147
0.0204  121.5 30.73 2.0513 '2.2 2.74 0.0 230 5.2
0.0422 65.93 31.95 0.0612 1.2 10.51 0.0753 3.5 3.5
0.0595 35.17 32.;n 0.0725 1.k 31.3° 29,1977 1.93 1.520
0.0743 21.67 32,8 0.0253 ki3 12.16 0.155) 0.3%C  1.55
0.0939 10.10 33.6% 0,1100 22,95 12,723 0.21'3 9.256  1.57
9.1135 8.55 33.7% 72,1573 .36 13.10 n.257" 2.19"  1.52
0.1405 6.22 %.0 0.2226 9.93 .0 0.317% 2.173 L5
0.1999 4.08 34.30 0.3497 6.11 15.58 LREES 0,27 B4
0.2539 3.17 R 0.503C 3.9 15.23 0.4750 .39 1.1
0.5081 1.39 35.00 0.5455 2% 16.M
0.9253 0.619  35.39 0.702° 2.10 37.13
1.5016 0.325  35.64 0.9445 1.6 17.46
2.5034 0.155  35.09 1.073° 1.53 17.5%
3.5302 0.12%  36. 1.5060 0.751 17,32
L4.5060 0.100  36.16 1.9733 0.597 1'.ké

2.4355 0.h357 17,72

2.9795 0.372 17,93

3.h36 0.3 .1

3.9%7 0.2} 19.28

L4929 2.9 130

k.990% 0.225  19.52

5.4861 0.207 1).02

5.9013 0.1.8 1372

ERINY 0.172 .71

6.9.02 c.re 19.79

7.4711 0.243 19.97

7-9722 0.13¢ 20.04

24810 0.120  20.10

3.9351 0.219  20.17

9.4976 0.1k 20.2;

10.0079 0.107 .23

19,5293 0.103 20.%
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TABLE

A3 CONTINUED

a.io ) Station 32

Tl Lo Tate Zose tann Tive Doee Tate Dose
(.- (z/2+) (r (: ) (1) (/1) {r )
20 LS 197 A% 230.0 7.9952  0.0213 26,22 0
2,006 340 3.4k 2.9%7) 13k 1.7 2.0422 12,75 0.392
2.0 iz L3 59,0125 "¢ z.12 2.0530 9.0 0.537
5. 1 0 h.92 s.01" Liz e, 2.50 0,07 7.5%4 0.627
0017 23 .55 20301 30.3) 2.9 0.00h2 6.15 4.700
2.0220  7h.52 5.9 0.043)  22.1¢ 2,37 0.3453 3.2) 1.01
Bt s Wi~ 2.29 0.0952 hs, iz 2.1 0,207k 2.1% 1.35
2,036k 197,20 L& 2.0532 4.2 L,2h 0,254 1.71 1.25
0.0hk7 ke 2 7.2z 0,067 .12 L.67 G.3025 1.33 1.33
2.053¢  k7.73 7.5 0.0755 13°.5 5.52 0.k065 0.357 145
2.001¢ 55.1k .0 0.0.3z 2ho.2 5.2 0.5004 0."06 1.53
2.0772 8.k R %) 9,085k 339.0 7.6 0.53C2 0.573 1.67
2017 19.33 € 0.0 " L&C.S ol 0.%752 0.400 1.75
09732 M.Se 2.2 0.0%07 523.0 2.91 0.9793 0.292 1.79
nOZh 1100 392 0.0923 1001 11.55 1.1665 0.)77 1%
2.0867 12,0 10.33 2.0939 1675 13.10 1.2809 0.147 1.35
0.0 )" aa” 10.52 0.092€ 271° 16,97 1.457% 0.115 1.%7
2.972. 10).5 0.7 0,2013 2127 27,10 1.5%27 0.102 1.7
0,027  72.15  11.C° 0.1104 159 L6.0

0.1175 Ls5.3 12,72 0.1210 1043 .75

2.23?6  3%{.07 0 3.5k 0,130k 1502 79.42

09,1619 2..35  14.26 0.1390 k0" 93.0L

0.17317 4.7 .9 0.1512 1232 108.5

9.2015 22.°5  15.26 0.1793 1092 W19

n.2holh 17,00 16.23 0.2012  972.% 164.3

0.300 3.2 37.0° 0.2512 772.6 207.4

0.0k 10.8  17.h0 0.3001 637.0 41,7

o.5.02 7.1 29.57 0.k000  460.5 296.0

0.i52 5.9  20.33 0.5031 3. 337.°

0.6077 L.37 2.6 0.60b0 Z74.2 36,7

0.9005  3.7h  21.5% 0.7019 222.7 322.2

1,05  3.13 21.93 0.2050 13%2.% k313.7

1.3108  2.23  22.69 0.9027 15h.6 430.0

1.0k 167 2340 1.5025 122,70 4o .7

2,5055 1.01  24.50 1.5092 72,28 493.0

3.3596 0.722  25.23 1.923%  50.03  522.1

L627  0.523  25.94 24428 35.62 k7.7

s.i501  0.k13 26.36 3.0012 29,6 565.5

6.4355  0.336 26.Th 02712 20.21  590.5

7.4427  0.2%6 27.04 5.0355 16,50  €09.2

4051 0.249  27.29 7.0209 11,50 636.3

9.5009  0.220 27.55 9.99€3 8.09  670.3
10.9800  0.183 27.85 1.7 7.26  6713.1
12,0018  0.170 28.03
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TABLE

Al CONTINUED

“tation 35

34

e Yoze late dose Tire Boce Fate Dese
() (/0 (r (nr) (x/ix) ()
2.521 SR n 0.0197  327.° .32
NOOkE 3.0 .27 n.0413 171.4 €.56
20002 72 0.287 0.0652  113.% S |
00072 23.ke 0.27% 00672 ok I
2,067 .27 2.31 2,072 5.2 w U1
.03 0. 0.393 0.077% £7.33 25.05
10313 7,03 0.L33 0,095k 3047 =®.7%
e [0 2470 2.12%6 .55 2i.5%
2edoie . Gy 2.2k5, 20.7% 22.7"
10225 2.7 0.5z 2.3420 2.0) 2.7
“.0k80 .k 0.85) .200. 2,52 20,2
20302 7,22 02.57% 2.251% g 2z.5h
2.972 gt 0,003 C.2)%% L.oz 22.75
9.9 5% z,c 2.3:1 2.3776 3.03 23.02
2100 2.7 n.575 2.5200 2.2 23.37
2.2291 iz 2.767 a7 T34 .51 ~3.57°
o200 o 2.737 J3.7206 2.0 23,72
2253 3.7 0,82 0.2 0,702 22.97
1.25) 2.533 2.7%& 1lz e 0.50k .23
2.2h07 0.370 2.915 3.210 9.350 25,13
PRSP 2.4 2.95 2.2052 0.301 2h.53
c.ch2 0,122 2.970 3.3he7 0.20} 4.7
n, 295 2.3%h 2.2 L.5907 0.332 24,92
M 2.125 2.0 5.7777 0.105 25.12
2.2072 2.107 1,02
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APPRNDIX B
DEVELOPMENT OF BASIC FALLOUT SAMPLE COLLECTUR

The successful collection of fallout requires initial
capture of the falling material, retention during the post-
shot meteorological enviromnment, and easy removel for analy-
sis. Freviously developed collectors have relied on inserts
(such as hexcel) or sticky surfaces in the trays to create
particle traps or dead-air spaces to contain fine perticles.
Past collections have shown losses by large particles bounc-
ing out and difficulty in processing particles irbeddei in
a sticky-surface coating. Some difficulty has also been
experienced with shredding or disintegration of certain
types of inserts.

The approach uged in developing the present basic cole
lector was to develop & better tray insert that could most
effectively trap and retain the falling perticles and from
which the fallout could be easily removed for physical and
chemical analyses. The fallout material expected from 2
land-surface nuclear detonation is a dry,granular parti-
culate, so empmasis was placed on capture and retention
of this material.

The experimental proof-testing setup shown in Figure

B.1l was built at Camp Parks, California. Measured amounts
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of coarse sand in different size ranges was ejected from 8
sandblasting nczzle at an angle of 66° to the vertical to
impinge on various collector configuraticns 2% an angle and
speed which sirmlated the errival cf fallout. This angle
applies to a2 range of conditions from SO-micron varticles in
a J-knot wind to 800-micron particles in a 16-knot wind.
Several collector insert geometries and orientations were
used with different particle sizes to establish the most
efficient collector configuration. Table B.l summerizes the
test conditions and the results obtained.

Using the best collector fram the above tests, further
tests vere rede using a straight drop of 30 feet where the
material dropped was restrained by a 2-inch-diarmeter pipe
for the first 20 feet to insure that most of it Mt the
collector. The results of these tests, also summarized in
Teble B.l,show generally higher retention in all collector
configurations, but similar relative retentions.

The best basic collector was ultimately used during
NRDL participation in Shots Smll Boy, Johnie Boy and Sedan
at NTS (Figure 2.2). It consisted of a #16 gage aluminum
pan 24 inches square and 2 inches deep with an insert of
2-inch-wide x 23-7/8-inch-long bare aluminum venetian blind
louvers. They were mounted -on 1-}/h-inch centers in two
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perallel notched aluminum retainer bars at a Ui-degree angle
to the vertical. The cacave surface of the louvers Zaced
upward, and the most efficlent collection of material was
achieved when tliey cloped or opeudd toward the direction
from which the material ‘ame. Ir “he field, they opened
into the direction of the exvected wind.

The collecto» trays, covers and insarts were given a
perchloroethylene degreasing treatment prior to being closed
and shipped to the field. ¥his remove: eny grease that
might cause the dry fallout tc adhe.e. Coliected {allout
vas easily removed by tappin_ or brushing the louver insert,
or by disassembling the iase st and brushing the individual
louvers. The dry particulate fa l~ut collected in Nevada
showed little tendency to adhere t» the bare aluminm, so

that dicassembly of the insert -isuaily proved unnecessary.
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APPENDIX C

TREATMENT OF SAMPLES RETURNED TO NRDL

Sample No. Rediochemical Analyses(8)
Complete(b) Part1a1\®’
01-A07 + 1/ %
01-£07 + 7 x
01-A07 + 12 x
01-207 + 2% x
01-A07 + k2 x
01-A07 + 8 x
01-A07 + 170 x
01-A07 + 250 x
01-A07 + 325 x
01-A07 Pan x

01-A08 Gros

«

02-A02 + 1/h x

02-A02 + 7 x
02-A02 + 12 x
02-A02 + 2 x
02-A02 + b2 x
02-402 + 8 x
024402 + 170 x
02-A02 + 250 x
02-A02 + 325 x
C2-A02 Pan x

245 Right Clowd Particle Studies
45 left Cloud farticle Studies
20-A0k + 7 Combd. x
20-A0k + 24 for x
20-A0k ~ b2 Arml. x
20-A0k + 12 x

20-A0k + & x

20-A0h + 170 x
20-A0k + 325 x
20-A0k Pan x

20-A07 + 7 x
20-A07 + 12 x
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Sanple Mo. Badiochemical Analyses'™’

Complate'?) Partiall®
20-A07 + 2 X
20-A07 + Lo x
20-A07 + & x
20-A07 + 170 x
20-A07 + 32% x
20-A07 Fan x
11-A07 1 Decay
J11-A07 2 Particle Study
11-A07 3 Particle Study
11-A07 4 Gross x
11-A07 5 Decay
11-A07 6 Samples Particle Study
11-AVT T Particle Study
21-A03 1
21-A03 2 Identical
21-A03 3 Decay
21-A03 4 .Gross
21-A03 5 X
21-A03 6 Samples Decay
21-A03
21-A0k 1
21-A0% 2 Identical Decay
21-A04 3
21-A0% 4 Gross x
21 5 Samples Decay
21-A0k 6
13-A03 Gross x
13-A0% Gross x
23-A03 Gross x
23-A03 Gross x
23-A04 Gross x
31~A03 Grouss x
827-12 Cloud x
842-R11 Cloud x
Notes: Ea) Duplicate analyses were made on all les.
b) Complete Radiochemistry: Sr®9, 5r90, YL, 2095,
Mo98 Rul03, Rul0 rea3L, 131 e 2, 05136,
cel3?, Balbd celtl “celdh, py239, p1s0, 4335,

wi67, (np239) on shipments of 7/20/62 nad T/31/62 .
(c) Purtial Radiochemistry: sr®, sr0, =%,
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APFENDIX D
'BASIC RADIATION MEASUREMENTS

Tebles D.JA, D.1B, D.2A, and D.2B present uncorrected
samnle radistion measurements and corresponding time, backe-
ground radiation, and radiation standard measurements re-
quired to correct them for comparison and analysis. These
are the raw data manipulated by the NRDL IBM 70k computer
to generate Tables 3.3, 3.4, 3.5 and 3.6.

Tables D.JA and D.1B are scintillation-counter measure-
ments for basic dats and decay corrections of basic date
respectively. The sample number OIAO]l ilentifies the sta-
tion mmber (01), an always-open collector (A0), and
collector in Number 1 position as described in Section
2.3.1. "E" indicates the residual recsding after the fall-
out nas been rzmoved from the collector. Age is given
in thousandths of a day after shot time and "CH-NO" iden-
tifies the particular one of 3 available cathouse counters
used. ‘

The original intent of the collimator was to attenuate
the sample radiation intensity in a consistent manner to
provide high-and low-range measurements, extending the
usefulness of the counter. No consistent high-range
measurements using the collimator could be made. Data
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analysis has been limited to using counts with the samwe
coincidence correction used on Shot Small Boy data

between 10° counts/min and 4 X 10° counts/min, the upper limit of the
scintillation counter. Background is to be subtracted

from the raw counts and "STD" shows c/m response to a

radium source used to calibrate the instrument.

Tables D.2A and D.2B are L-pi ionization-chamber
measurements for basic data and decay corrections of
basic date, respectively. The sample numbers are the
same as for the scintillation cuuntcor except that some
of the samples are combined from several collectors as
indicated. The sieve mesh numbers given have openings in

microne as follows:
Mesh  Microns

7 2830
12 k10
24 710
k2 3%
8 177
115 194
170 88
250 61
325 Lk
110
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S00 mesh indicates minus -325-mesh material retained in the
pan, ard "W" means material was wet-sieved. The size of
minus -325-;mesh material » classified by a water-colum
seltling technique, is given in microns. Weights given
are the amount of the total sample retained on the stated
sicve size and one two-nundredth of total weight less than
stated micron size for the settling-column analyses.
Colunns fowr and riv: give age in days after shot and
the reading in milliamps of the sample. Columnsg six and
seven give ege and reading of gross water-column samples
before they were centrifuged. The background should be
subtracted from all gross readings and the standard is used
to correct all readings for changes in instrument sensiti-

vity. Ideally, the standard should read 670 x 10>,
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TABLE De1A

SAMPLE
NUMSBER

0l AQ
01 AQ
01 AQ
01 AQ
o1l A0
01 AO
01 AQ
01 A0
01 A0
¢l a0
01 A0
01 AD
01 AC

OO S W WIS

02 A0
02 A0
U2 A0
02 A0
02 a0
02 A0
02 A0
02 A0
02 A0

OO NS WN -

11 An
11 A0
11 A0
11 AQ
11 AC
11 a0
11 A0
11 A0

N W NN =

12 A0
12 A0
12 AQ
12 A0
12 AO
12 A0
12 A0
12 AD
12 A0

VE OV W

13 AO

fo

14 AO
14 AQ
14 AQ
14 AO
14 49
14 AO
14 20
14 AO

VBN WN

29 A0
20 A0
20 AO
20 A0
20 AO
20 AC
20 AO
20 AO
20 AO

OB RPNE WN -

EVENT

J8
Jb
J8
JB
J8

JB -

JB
JB
J8
J8
J8
JB
JB8

JB
Je
J8
JB
J8
J8
JB
J8
Jg

J8
JB
JB
JB
J8
JB
J8
Jg

JB
J8
JB
J8
J8
48
JB
Je

il
-

JB

J8
JB
JB8
Je
JB
J8
JB
JB

J8
JB
JB
JB
J8
J8
J8
JB8
Je

AGE CH COLLIMATOR out

{DAYS)INO

44025
0e 492
E 0e572
04455
E 06480
Os 664
0e075
06461
Oe481
E 06576
04497
E 04574
Oe 449

0e430
0429
0e437
Ce438
0e433
Qe435
44021
06436
Qetbl

860173
914064
170000
91.083
F 91093
91,086
91087
T7+511

Oel34
0e437
0o 440
44024
Qebbes
Oel&s7
Qesaud
0s451
Ceh6l

Te529

0.421
0e¢394
0e419
0e417
04408
Oe4l3
Qo027
Oolslts

0e401
06512
04523
0e52C
[ 7%-3 9
0515
0510
04505
0¢503

2
3
2
3
3
3
3
3
3
2
3
2
3

WWhhwwwwew

NN NNONNONN N W W W W W

~N

(C/My

730335
2492893
52918
2178456
94391
1538734
1700100
2714355
2531482
60548
5174573
46278
761321

302900
296400
149200
231972
286400
224200

4837
2409920
149763

1212216
1185738
564296
1163235
780
1348301
1753803
4930792

34179
35130
34910
4399
32009
46579
36272
435520
54860

2137

3477
3859
3767
3362
3544
3595
3279
3428

15183
21199
10485
265970
20248
17819
194214
14014
149644

(C/7M)

731728
2495411}
52559
2179848
93953
1538460
1696795
2728472
2538937
60957
5186261
46883
891096

302700
296400
147072
230971
285500
224600

5041
239500
148827

1213152
1186282
565513

49588013

33273
34958
34808
4455
33099
46676
36160
435612
55527

2162

3455
3869
3648
3452
3577
3412
3442
2383

15284
20849
10359
266245
20067
17668
194340
13934
149064

112
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COLLIMATOR IN

(C/M)

151086
168210

100230
68363
75506

209974

105977

486654

2479¢

34067
18096

32750
37756

60753
603276

73151

(C7M)

15210
166836

99848
68719
75486
2085130
106366
486258

24913

33774

602376

23279

BKG
{C/M)

360
360
360
1179
360
334

593
130
3815
130
130

can
1o

130
2096

500
500
500
1179
500
500
546
546
689

1697

320
451
304
304
304
304
310
304

451
386
420
420
414
AlS
3e6
291
291

UNCORRECTED SCINTILLATION COUNTER RADIATION MEASUREMENTS (DATA)

sST0
(C/M}

31035
36228
31206
34228
34228
34228
34228
34228
34228
31206
34228
31206
34228

34228
34228
34228
34228
36228
34228
31035
364228
34228

34204
34204
33100
34204
34204

neAne
o tmwn

34204
32132

31200
31206
31206
31035
31206
31205
31206
31206
31206

32846

34228
30946
34228
34228
34228
34228
34228
34228

30946
34228
34228
34228
34228
34228
34228
34228
34228




TABLY DelA  UNCORRECT:D SCINTILLATION COUNTER RADIATION MEASUREMENTS (DATA)

SAMPLE

NUMBER

21 A0
21 AQ
21 a0
21 A0
21 A0

22 AQ
22 A0
22 A0
22 A0
22 AD
22 AO
22 A0
22 AO
22 AQ

23 AQ
23 A0
23 A
23 AO

30 A0
30 AO
3v AO
30 A0
30 A0
30 AO
30 AO
30 A0
30 AO

O N O® AW WA - &8 W N -

VONOWVME WA -

W VORONPRVMVEIWWNN-

EVENT

m m m m m m m m

AGE CH COLLIMATOR QuT

{DAYSINO

864184

74531

84401
84378
8.482

04398
04432
Oe430VL
06627
04013
04402
0c426
0.422
04419

Qe bV
9486
9.488
9,489

44010
Qe t63
04468
0eb72
0s474
06677
0e478
Oe#481
0.482

74535
94500
94550
Be428
Be879
84388
80469
9517
Q53
9527
94535
94510
94538
9507
94540
94503
9¢549

00492
0492
06499

A VORI R VY

NNNNNRONNDN N

NN NN AN

NN NNNVYNNNRDVYNDWVLWLWWNNDN

(C/M)

742641
3907578
4409703
445145
21610

1381
1281
1298
1251
129]
1298
1392
1331
1343

855
846
908
919

4007
11794
101568
28¢C12
90714
148410
4643
29959
20729

1628592
1079757
8972
1287773
12430
1369217
11399
1185128
7999
1079500
6075
1082027
10468
1125723
6357
1092630
7380

1303
4037
2383

(c/My

744190
3901R097
4434423
4467643

21459

1327
1241
1293
1264
1261
1240
1344
1201
1316

-1.1.]
1092
891

3891
11685
101190
281513
89445
149137
4784
29891
20305

1427755

11371
118509
8152
1081274
6259
1082518
10256
1126415
6323
1094527
7856

1342

2419
2322

13

SECREY

COLLIMATOR IN

({2 )}

206047
182831

262

16306
18745
20710
34063
16792
21356
24828
26207

(CrM)

205966

249

15895
18716
20729
23717
16601
21322
24484

26182

Br.G
(C/M)

450
1697
478
497
492

451
525
£25
478
451
451
478
478
451

309

63
125
309

1179
689
190
695
95
695
695
695
695

1697
738
869
478
492
739
493
825
795
825
798
738
795
738
795
738
869

549
545
123

£TD
(C/M)

34204
32946
34228
34228
34228

30945
30946
30946
30946
30946
39946
30946
30946
30946

32439
32439
32439
32439

31035
311206
31206
31206
31206
31206
31206
31206
31206

32846
32439
33123
34228
34228
34228
34228
33123
33123
33123
33123
32439
33123
32439
33123
32439
33123

31206
31205
31206




TABLE DelB UNCORRECTED SCINTILLATION COUNTER RADIATION MEASUREMENTS

SAMPLE
NUMBER

vl
Gl
ol
423
01
01
01
01
vl
0l
cl
[¢3}
01
01
01
01
Cl

02
02
02
02
0¢
02

12
12
12
12
12
12

3v
30
3¢
30
30
30

AQ
AQ
AQ
AQ
A0
AQ
AO
AD
AQ
AQ
AQ
AQ
AQ
A0
AQ
AOQ
AQ

AQ
AO
a0
AQ
AQ
AO

AQ
AQ
AO
AC
AO
AOQ

AD
AQ
AD
AQ
AQ
AQ

AO
AOQ
AO
AQ
AQ
AO
AO
AD
AQ
AO
AO
AO
AOQ
AOQ
AO

Pt Pos Bt bt pat bd bev Ded bar bh b bt bt bt et et G

NN NN~

[

e

Ll o e N e el el el e

EVENT

JB
J8
Ja
JB
J8
J8
J8
J8
J3
JB
JB
J8
Ja
Jb
JB
JB
Jg

Je
J8
JB
Jb
JB
JB

Je
J8
Je
J8
J8
J8

Je
J8
J8
J8
JB
JB

Je
J8
JB
JB
JB
JB8
JB
Je
JB
JB8
J8
J8
JB
J8
J8

AGE

{DAYS)INO

0et74
1029
24164
3,034
40025
Te332
84356
Seb40)
94215
10.018
124086,
124263
144046
15177
434950
854179
1706000

0¢396
10045
24163
34039
4¢021
7329

0e 400
1.036
24159
30042
40024
74326

00399
1040
24157
34041
44010
Te334

74535
84370
84637
94205
104021
120083
134265
144049
156179
154184
150187
15,190
43978
850188
1704000

Ch COLLIMATOR OUT

ONWNNVRNNN N NN W

NN DN NN N NN w W

NNNNNNWONNDNONNN

3

(C/™)

4281935
2597287
1639000
1105686
730335
316785
264873
272130
2642904
220756
171713
152911
127685
127862
42008
24461
13330

183406
21383
7966
4925
4837
2487

58332
12607
6166
3990
4399
2461

15929
7553
4244
2833
4007
2394

1428592
1239504
1248812
1191399
986177
854373
732670
626479
609291
576235
616380
618280
181148
95389
43713

(A}

4280342
2592778
1539000
1108593
73172,
217908
2646719
2710224
262259
221772
178272
162348
127824
127708

24513
13519

12300%
21251

4831
5041
2425

57983
12515

4027
4455
2428

15896
76439

2798
3891
2384

1427758
1239322
1267653
1194004
980137
855168
732558
627504
608449
578712
615311
615040

95150
43776

14
SECRETY

COLLIMATOR N

(C/M)

370093
317297
45200
25708
15186

1037

15810
26621
9450
19137
10931
9380
15924
7875
6527
18343

17

(C/M)

271185
321332
45605
25578
15210

1070

15870
26166

19198
11112
9645
16049
7954
6652

1847

BKG

(C/M)

323
367
600
539
1179
958
992
880
Tz
1638
682
673
935
769
352
450
3815

451
588
600
589
1179
958

451
367
620
589
1179
958

451
588
600
589
1179
958

1697
992
880
712

1638
682
673
935
169
769
769
769
353
450

3615

STD
(C/M)

34228
31035
31035
31035
31035
32132
32457
32876
33216
33500
33106
33250
33511
33511
33792
34204
33100

30946
31035
31035
31035
31035
32132

30946
31035
31035
31035
31035
32132

30946
31035
31035
31035
31035
32132

32848
32457
32876
33216
23500
33106
33250
33511
33511
33511
33511
33511
33792
34204
33100

{DECAY)




TABLE De2A

SAMPLE
NUMBER

[}
01
01
91
01
01
33}
()
62

01
01
01
01
91
9l
133

I,!
01
ci
o1
1
o1
01
Y
01
vl
01
o1
o1
01
c1
el

H2
c2
Q2
v2
n2
22
02
02
A
e
02
92
02
02
02
22

AQ
[Xs}
AD
ac
AQ
AQ
AQ
AQ
AO

A0
Ad
AQ
AOD
A0
AO
AQ

WWWW W WwWw NN NNRONN

ADG=5
A0L=5
a04~5
404-5
A04-5
A04-5
404-5
404~5
AQ4~5
A404-5
A04~5
404-5
A04-5
ADL=5
AQ4-5
A0G=5

AQG-A=R
AQL=-6~8
A04-6-8
AQ4=-6-8
A04-6-8
AQ4L-6-8
AO4~6-8
AQ4-06-8
AQG~(=H
A04~6-8
AQ4-6-8
AQ4=-6-~R
ACL=-6-3
AQL=6~0
AQL-6-8
AQL-6-8

LNCORRECTD 4~P] 1ONIZATION CHAMBER RADIATION MEASUREMENTS
SIEVE WEIGHT

(MESH) { GRAMS }

7
12
24
42
80

170
250
325
Sou

7
12
26
80

170
325
90

v
12w
Lo
Lon
8uw

115«
176w
250w
2254

3%
1w

v
T
14
26w
42w
fLw
115w
170w
25uwW
325w
40w
3uW
29w
10w
sW
1w

1.8
1.9
28
26
34
4e9
2ol
1e6

le7

4eT5
3405
4e25
10640
735
LoV
Aeuu

21e1
8e3
Qea
Beb
12¢%
1Ue2
Be?
I ¥%4
4ol
Ce0318
Ne0271
Qe Q244
Ne0135
0401C1
0+0062
00027

7479
2e20
3472
4290
4481
8486
775
GeTC
538
4e3l
e 0622
UeU38u
00220
00133
DeVU%7
Ne0NL0

AGE

(DAYS)

44052
44092
40052
40052
4e052
42053
40054
4a054
44C55

00510
06530
0e510
00510
Ce510
Ge510
0510

1.218
14218
14218
1,220
1e221
10221
1e221}
1e222
1e222
2846
7e046
24846
2e847
2e847
24R48
24848

1e3G2
14302
16307
14303
o304
14305
le3uS
14306
14308
1e369
24860
24861
24862
2e803
2436¢L
2086%

ACTIVITY
{MA)

230E~ 9
560€-~ 9
425€- 9
222€~ 9
960€~10
560E~10
200€E~10
170€-10
280E-10

112€-
125€~
S00E~
560E~
140€-~
520€-
520E-~

OV ODPO NN

116E£-
622€-
L20€E-
222€~
225€~
225€~
100t~
725€-
558€~
175€~11
158€-11
142€-11
112e-11

80E-11

75€-11

60E-1)

D O0WVD®IO®I D DV~

825¢-19
590E-
505F=~
465€-
240E~
225¢€~
13CE- 9
945E-10
765€E~10
£088-10
80E~11
70€-11
65L=1"
58£-11
50¢ -1
ot -11

00 O 00

115

AGE ACTIVITY
(DAYS) (MA)

14224
14225
14229
14230
14232
1623/
26224

14309
l1e310
1.311
le312
le317
10313

SECRET

682E-11
610£-11
485E~11
325€-11
255€~11
180€-11

75€-11

185£~11
180€=-11
160¢e-11
1356~11
sot=-11)
5 ¢=1}

BKG
(MA}

40E~11
40E-11
40E-11
40E~11
40E-11
40E~11
40E~11
40€~11
40€E-11

40€E-11
40E-11
40€-11
40E-11
40E-11
40E~11
40€-11

40E-11
40€-11
40E-11
40E~11
40E-11
40E-11
40E-11
40E-11
40E-11
4CE-11
40E-11
40E-11
40E~-11
40E~11
40t-11
40E-11

50€-11
50E-11
S0E-12
50£-11
50E~11
50e-11
50£-11
50E-11
50€-11
50E-11
40c-11
40E-11
&9E-11
40£-1?
60E-31
50L-11

STD
(MA)

670E~-
670E~
670E~
670E~
670€-
670E~
670E-
670€E~
670E-

665E-
665E-
665€-
€65E~
665E~
665F~
665E-

665E~
665E~
665E~
665E-
665€~-
665€-
6658~
665E-
655€~
665E-
665E-
665€~
665E~
665SE-
665E~
6558~

668E-
668E-
568E-~
66LE-
668E-
668E~
668E~
668E-
668€-
668E~
670E~
670E~
670E-
670E-
670€E~
668E-

VYWYV OOW VVLOVOVVOVO

BLOVLVOVOOVY 00 LWV

DV LOVOL L OVODDOVWOLOD

(DATAY+




TABLE De2A  UNCORRECTD 4-P1 IONIZATION CHAMBER RADIATION MEASUREMEMTS (DATA)+

SAMPLE  SfEVE wWEIGHT AGL ACTIVITY  AGE ACTIVITY 8KG STD

NUMSER (MESH) { GRAUS) (DAYS) (MA} (DAYS) (MA) (MA) (MA}

12 AQ789 w1415 1e295 230E~ 9 40E~11 688E~ 9 Ji
12 A0789 12w 1.85 10296 T40E= 9 40E-11 668E- 9 J1
12 20789  24W 2435 16297 250E~ 9 40E~11 668E- 9 J1
12 40789 42w 1495 1e4%8 238E-.9 40E-~11 668E~ 9 J1
12 A0789  HOW  2.48 10299 892E~-10 40E~11 668E- 9 J1
12 A0789 115w  Z2e0v 14300 327E~10 4QE~11 668E=~ 9 J1
12 40789 170W  1.¢65 14301 235€-10 40E~11 668E~ 9 Ji
12 AG789  250W 1428 14302 180E~10 4NE~11 6LBE~ 9 J1
12 A0789 3254  1.08 14302 1A8E~10 40E~11 668E- 9 J1
12 AG789 40w 040148 24855 S50E-11 14303 60E-11 40E~11 668E- 9 X))
12 A0789 20w 040083 24356 SOE-11 1,304 60E~11 40E~'1 670E- 9 J1
12 40789  10W 040063 2485 45E~11 1,304 40E-11 4OE~.. 670E- 9 J1
12 AD789 5% 040042 24857 40E~11 1,304 40E-11 4Q0E~11 670E~ 9 J1
12 40789 3w 040025 24857 40E~11 1,304 40E-11 4QE~11 670E-~ 9 J1
12 20749 1A 040006 24857 40E~11 1,304 40E«ll 4QE~11 670E- 9 J1
29 A0 & ? Os5 24385 1786~ 8 40E-11 670E~ 9 J1
2040 4 12 0425 24385 165C~10 40E-11 &70E~ 9 J1
&V AU 4 4 0e20 24386 395E~10 40E~11 670E-~ 9 J1
26 A0 4 42 0e13 24386 258E~10 40E-11 670E- 9 J1
2% A0 &4 80 0e20 24387 205€-~10 40E~11 670E-~- 9 J1
20 A0 4 L7¢ 068 24387 150E~10 40E~11 670E- 9 J1
20 A0 4 325 1+92 24388 95E~10 40E~11 670E- 9 J1
20 A0 & 5GY 1e50 24388 S8E~10 40€E~-11 670E- 9 J1
20 AC 7 7 2465 24406 535€- 9 40E-11 670E-~ 9 Ji
2040 7 12 1459 20406 150E- 9 40E-11 670E~- 9 J1
S A0 7 26 1e66 24407 220€- 9 40E-11 670E- 9 J1
2% A0 7 42 171 24407 13i€E- 9 40E-11 6TQE- 9 J1
20 A0 7 8¢ 170 24408 180E~ 9 40E-11 670E- 9 J1
2080 7 17¢C 1469 24408 160E~ 9 40E-11 670E- 9 J1
20 &0 7 325 2482 24409 1056- 9 40E-11 6T0E- 9 J1
20 40 7 500 3.13 74409 98BE- 9 40E-11 670E- 9 Ji
21 40 1 7 24969 415~ 9 40E-~11 670E~ 9 J1
21 a0 1 12 24969 960E- 9 40E-11 670E~ 9 J1
21 AQ¢ 1 24 24969 T32E~ 9 40E~-11 670E- 9 Jl
21 A0 1 42 24969 385E- 9 40E-11 670E- 9 J1
21 A0 1 80 24970 168E~ 9 40E-11 670E- 9 J1
21 A0 1 170 24970 95E- 9 &40E-11 670E- 9 2
21 AC 1 250 24970 348E-~10 &0E-11 6T0E- 9 J1
21 A0 1 325 24971 292E-10 40E-11 670E- 9 N
21 A0 1 500 24971 475E~10 40E-11 670E~ 9 J1

116
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TABLE De2A UNCORRECTOD 4~p! IONIZATION CHAMBER RADIATION MEASUREMENTS

SAMPLE
MUMBER

AO02-8
A02-8
A02-8
A02-8
AO02-8
AQ02-8
AQ2-8
A02-8
A02-¢
AD2-8
AQ2-8

AQ
AQ
AQ
AO
AOQ
AO
AQ
AO

AQ
AQ
AO
AQ
A0
AQ
AOQ
AOQ

WREETE®DOR® VALV ANCWM

A05-8
AQ5-8
A05~8
AQS5-8
AQ5-8
AQ5~8
AQ5~8
A0S-8
A05-8
A05-3
AOS5~8
AQ5-8
AQ5-8
AQ5-8

SIEVE 4EIGHT AGE ACTIVEITY

(MESH) ( GRAMS ) (DAYS) (MA)Y
W 06380 le731 350E~- 9
12w 04180 le732 T15E~ 9
240 0409 16732 633€~- 9
42¥ 00080 16732 243E- 9
80w 04330 14732 220E~ 9
115W 04650 14736 780E-10
1700 04990 16736 415€=10
250w 1370 14736 280E-10
325w 14600 14736 215E-10
40W 040087 24875 50E~11
W 060028 24876 48E-11
7 GeV426 114517 125€~11
12 140505 114517 630€E~ 9
24 109673 11.517 6B2€E~ 8
42 903223 114518 528E- 8
80 046179 114519 338E- 9
170 0¢7370 114519 170E- @
325 001484 114520 B18E£-10
500 0e9811 114520 415€-10
7 000318 12,465 208E-11
12 1e4278  12.465 785€- 9
24 116259 12466 650E- 8
42 91250 12.466 460E- 8
80 006132 12466 282E- 9
170 007079 12,4068 805E-19
325 048565 12468 472E-10
500 05478 12.45%9 670E-10
W 060620 12584 &5E-11
12w 242153 12584 1126~ 8
24W 2143518 124586 130E~ 7
42W 1847045 124587 600E- 8
80w 142252 124588 605E-~ 9
170w 143958 124588 175€-~ 9
325w leth4l 124589 108E- 9
408 000029 174045 70E-11
30W 000024
20 00016
10w 00010
5W 00006
3w 040004
14 00004
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SECR

AGC ACTIVITY
(DAYS)

1¢739
14741

160042
164044
16045
16045
16046
16,047
164048

ET

{MA)

60€-11
55E-11

77€~11
75€-11
72€-11
65€~11
63E-~11
58E~-11
55E-11

8Ke
(MA)

40E~11
40E-11
40E-11
40E~11
40E-11
45C-11
40E-11
40€~11
40E-11
4Q0E~11
40E~11

35E-11
35€-11
35€-11
35€~-11
35€-11
35€-11
35€-11
35€-11

45€~11
45€-11
45€-11
45€-11
45E~11
45E-11
45E-11
40E-~11

45E~11
45E-11
45E-11
45E~11
45E£-11
45E-11
45€E-11
42€-11
42E-11
42€-~11
42€-11
42E~11
42£-11
42E~11

STD
(MA)

670€-
870C-
570E-
670E-
670€-
670E-
670E~
670E-
670E~
670E-
670E~

672€E~
6745~
672€~
672E~
672E~
672E~
672E~
672E~

670E~
670E-
670E-
670E-
670E~
670E~
670E~
670E~

&70E~
670E~
670E~
670£~
670E~
670E~
67CE~
655E~
655E-
655€E~
6556~
655E~
655E~
655€~

- RV R RV-RV Y- R - R ] VOOV OVOLY VOVOOVLY VOOV OO OV

(DATA)+




TA¥LE Ne28 UNCORRECTED 4-P! {QOiIZATION CHAMSFR RADIA)iON MEASUREMENTS (DECAY)+

SAMPLE SIEVE WEIGHT AGE ACTIVITY BKG STD

NUMBER (MESH) (GRAMS ) (DAYS) (MA) {MA} (MA)

0l a0 2 7 1.8 04541 340E- 8 40E~11 670E~ 9

01 a0 2 7 le8 14093 188E- 8 40E-11 66BE~ 9 J1
0l a0 2 7 1.8 14938 B75€- 9 40E-11 670E~ 9 Jl
0l a0 2 7 1e8 20499 568C- 7 40E-11 670E- 9 Jl
0l A0 2 7 1e8 40052 230€E~ 9 40E~11 670E- 9 J
21 A0 2 7 1e8 40250 210E- 9 40€-11 670E- 7 J1
01 A0 2 7 1.8 44951 163E~ 9 40E-11 670E~- 9 J1
0l a0 2 7 1e8 5¢671 150~ 9 40E-11 67Q0E~ 9 J1
ol A0 2 7 1.8 S5+961 130E- 9 40€-11 670E- 9 J1
01 A0 2 7 18 T¢963 922E~10 40E-11 670£- 9 J1
01 A0 2 7 1.8 11924 615E-10 40E-11 670E- 9 Ji
01 A0 2 7 le8 134941 525€-1C 50€E-11 665E- 9 J1
01 a0 2 7 le8 180039 423£-10 40E~11 670E- 9 J1
01 A0 2 7 1.8 264979 310E-10 40E-11 692E- 9

01 A0 2 7 1.8 294975 285£-10 40E~11 692E- 9 J1
0l A0 2 7 1.8 344013 260E~-10 40€E-11 692€- 9 J1
01 A0 2 ! 1.8 37.007 248E-10 40E~-11 690E-~ 9

0l a0 2 7 18 40,983 228E-10 40E~11 695E~ 9 J1
¢l A0 2 7 1e8 434370 210E-10 %0E-11 680E- 9 J1
¢l a0 2 7 18 214053 180E-10 30E-11 680E- 9 Jl
0l A0 2 7 18 574133 160E~10 40E~-11 665E- 9 J1
0l A0 2 7 1.8 71052 140E-1C 40E-11 675E- 9 Ji
ol A0 2 7 le8 794012 130€-10 40E~.1 T60E~ 9 J1
Ul A0 2 7 1e8 83,159 115€~10 30€-11 666E- 9 J1
vl A0 2 7 1.8 101156 102E-10 40E-~11 670€E~ 9 J1
V1 A0 2 7 1.8 143.080 710E-11 35€E~11 660E-~ 9 Ji
01 a0 2 7 1.8 2214908 355E-~11 40E~11 670E- 9 J1
0l A0 2 12 142 Oe541 6T0E- 8 40E-11 670E~ 9 J1
01 A0 2 12 1.9 1093 370E- 8 40E~11 ~58E- 9 J1
01 A0 2 12 169 14938 185E- 8 40c-11 6T0E~- 9 J1
01 A0 2 12 19 24499 125€E- 8 40E~11 6T0E-~ 9 Jl
01 A0 2 12 1e9 40052 560E- 9 40€~11 STOE~ 9 Ji
01 A0 2 12 19 4e250 512¢F- 9 40E~11 670E- 9 J1
0l AU 2 12 1.9 40952 400E- 9 40E-11 670E- 9 Jl
0)] A0 2 12 1e9 S5e471 355E-~ 9 40E~11 670E- ¢ J1
01 A0 2 12 1.9 50961 3156~ 9 40E~11 670E- 9 Jl
01 A0 2 12 149 7963 223E- 9 40E-11 670E- 9 Jl
01 A0 2 12 1e9 11927 15%€E~ 9 40E-11 670E- 9 J1
01 A0 2 12 1e9 134941 140E~ 9 SO0E-11 665E- 9 J1
01 A0 2 12 leJ 18,039 112€- 9 40E-11 6T0E~ 9 J1
01 A0 2 12 1.9 19956 100E- 9 40E~11 670E-~ 9 J1
01 A0 2 12 1.9 264992 850£-10 40E-11 692E- 9 Ji
01 A0 2 12 1.9 29976 750E-10 4DE-11 692E~ 9 Jl
0. AQ 2 12 19 344013 720E~10 40E-11 692E~ 9 J1
0l A0 2 12 1e9 37.008 682E-~10 40E-11 690E- 9 Jl
0l A0 2 12 1.9 400983 640E-10 40E-11 695E~ 9 J1
01 A0 2 12 1.9 434971 595€-10 40E-11 680E~ 9 J1
Ul A0 2 12 1.9 514052 525€-10 30E-11 680E-~ 9 J1
01 A0 2 12 149 674134 &80E-10 40E~-11 665€E- 9 J1
Cl A0 2 12 1.9 714052 415E-10 40E-12 675E~ 9 Ji
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TLMLE o207 oNCOPD:CTHY) 4-b] TONIZATION THAMSFR % ..DIATION MEASUREMENTS (DECAY) -

cavprs HILVE REIGHT AGE  ACTIVITY BKG sTC
NUMisE w (MESH) (GrANMG) (DAYS)  (wva) {MA) (MA}Y
P Y o] 12 1,9 794013 390t-10 40E~11 760E- 9 J1
Dl an 2 12 1e9 74160 354£-19 30E-11 46KE- 9 J
0l a0 2 17 1s9 tulel%6 310€-10 40E-11 670€~ 9 Ji
'L A0 2 12 1.9 163,080 210E~10 39€E~-11 660E- ¢ Jl
"l a0 2 12 1.9 2214998 110&=~10 40E-11 670E~ 9 J1
0 40 2 24 248 Ce541 535¢- 8 40E-11 670E- 9 J1
21 80 2 24 248 14093 291€- 38 40E~11 668E- 9 Jl
ol ac 2 Q% 2e8 1e938 145€- 3 40€E~11 67CE- 9 J1
O a0 2 24 248 24499 991~ 9 49€E~11 670E- 9 J1
0l a0 2 24 28 40052 4256~ 9 40E~11 670E~ 9 EN
¢l 2 2 2 248 44250 388E-~ 9 49E-11 6T0E- 9 H
{1 AG 2 2% 2ot %953 303E- 9 40E~11 670E- 9 J1
ol a0 2 24 2.8 54471 270E~ 9 40E-11 6708~ 9 Ji
¢l 20 2 24 o8 50962 240t~ 9 40E-11 670€E- 9 o1
21 a0 2 24 2e8 164963 1625~ 9 40E-~11 670E~ 9 Jl
91 A0 2 26 2.8 11927 118€=~ ¢ 40E-11 670E- 9 J1
Nl a0 2 24 2.8 13941 105€~ 9 S0E-11 665E- 9 Jl
cl a0 2 24 248 184040 837€E-10 40E-11 670E~ 9 J1
0l A0 2 24 2.8 19956 780E-10 40E-11 670€~ 9 Jl
cl A0 2 24 208 264992 648E-10 40E-11 692E- 9 J1
0l a0 2 24 248 294977 600E-10 40E-11 692E- 9 Ji
01 A0 2 24 2.8 34e014 550E~10 40E-~11 692E~ 9 Jl
ol a0 2 24 728 37,008 515E-10 40E~11 690E- 9 J1
0l A0 2 264 248 40e284 483E-10 40E~11 695E- 9 Jl
N1 A0 2 24 2.8 434972 450€-10 40E~11 6MDE- 9 J1
0l A0 2 24 248 514052 400E-10 30E~11 680E- 9 Ji
€1 A0 2 24 248 57135 362€~-10 40E~11 665~ 9 J1
01 A0 2 24 28 714053 312€-10 40E~11 675€~ 9 Ji
0l a0 2 24 248 79.013 290€-~10 40E~11 760E- 9 J1
0l A0 2 24 248 836161 268E-10 30E~11 666E~ 9 J1
01 AD 2 24 2.8 101156 238€-10 40€~11 670E~ 9 J2
0l A0 2 24 248 143.080 160E~10 35E~11 660E- 9 Ji1
0l A0 2 26 248 2214908 810E-11 40E~11 670E~ 9 Ji
0l A0 2 42 246 0+541 290E-~ 8 40E~11 670E- 9 J1
0l A0 2 42 246 14093 160E- 8 40E~11 668E~ 9 J1
Nl A0 2 42 246 1e93f 780E~ 9 40E-11 6T0E~ 9 Jl
0l A0 2 @2 246 24500 519€- 9 40E~11 670E~ 9 1
0l A0 2 42 246 Le052 222€- 9 40E~11 670E~ 9 J1
01 A0 2 42 246 4e25) 205E=~ 9 40E~11 670E~ 9 J1
0l A0 2 42 246 4e956 158E~ 9 40E-11 670E- 9 J1
Cl A0 2 42 2¢6 Se4Tl 140E- 9 40E-11 670E~- 9 J1
ol A0 2 42 246 S5¢963 128E- 9 40E-11 670E~ 9 J1
0l a0 2 42 246 Te954 910E-10 40E-11 670E~- 9 J1
0l a0 2 %2 2¢6 114927 61%E-10 40E-11 670E~ 9 J1
01 A0 2 42 246 13941 538E~10 S50E-11 665E- 9 Ji
0l A0 2 42 246 184041 438E~10 40E~11 6TUE~ § “i
0l A0 2 42 2.6 194958 410E~10 40E~11 670E~ 9 Jl
0l A0 2 &2 206 264993 340€E~10 40E~11 692E~- 9 J1
01 a0 2 42 246 29978 312E-10 40E-11 6926~ 9 J1
01 A0 2 &2 246 360015 290£-10 »0E~-11 692E- 9 J1
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1
53}
vl
vl
[
Gi
Ll
71
5]
.1
4}

< C

>

Bt Dt b Bk et B s Bk bk Gd bt bee Des bt bt bt b b Do

T O DL

34 € 72 ¢ QS L,

[
it

¢l

SameLE
NUMBER

AQ
a0
aAD
AD
an
AQ
AQ
A0
A0
AQ
A0

A0
a0
L1e)
AQ
29
&0
AG
AD
AQ
AQ
A
A0
AQ
AC
AQ
a0
a0
AD
A0
A0
AQ

1 a0

1 a0

AD
AQ
A0
AOQ

AQ
AQ
£0
AO
AO
AO
AO
A0
AQ
AQ

TABLE Do

NAONNNNNN VNNRNNNNNNISNNNNNRORNIONS R AR NNNNN NN DN NN

NNNNNNNAN R

UNCQROECTED &P

42
42
2
42
42
4“2
42
&2
L?
¥
LY

mJ
gy
8y
89
av
8.
14

"
v

auv
8v
39
3¢
8y
&8¢
30
8.
an
8u
89
80
RO
8¢
8u
uv
By
80
80
80

170
170
170
17¢
170
170
170
170
170
170

SIEY™ wWEIGHT
(MESH) (GRAM< )

246
246
246
246
246
2.6
2.6
2¢6
Tek
2e6
?'6

2es
.4

3.8

Le9
Le9
LoV
Le9
4e9
“e9
“e9
4e9
Lo
49

AGF

(DAYS:

37.009
40.984
434972
514050
574135
714054
79015
H3e162
1J141256
ta3,080C
2l1e912

e 541
1.292
14933
BES-1i4)
Leh52
Le251
40955
Se472
5763
74364
11.928
134942
18042
19,958
274034
27978
3ule015
37.010
404985
43,973
51.045
574137
71055
79016
83164
i0lel56
1434080
2214912

Vo501
t.093
10938
2e5J0
Geib3
40251
4e95%
Se4172
50964
7.964

ACTIVLITY
iMA)

275€-10
780k-10
F40€E-10
210E-~10
295€~10
158E-19
150€~10
i~5%E-10
130€=-10
630€-11
w35€-11

135k~
710c-
345k~
226E~
969E-1"
880E~10
585€-10
502E-10
533g-1C
38CE-10
265:-3i0
2:5E-1C
189€-10
172&~-10
150€-10
128E-10
130E-10
122£-10
112€-10
110£~19
950E~-11
860E-11
738€-11
690E-11
6455-11
575¢E~11
390t-11
240E-11

WO

195€- 9
hlot- ¢
193¢~ ¢
130€~ 9
5640£-10
498E-10
365E-10
3u8E-10
305€~10
2188-10

120
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BKG
(MA)

4gE-11
40E-11
4CE-11
30E-11
40E-11
40E-11
4CE-11
10F-11
40€E-1)
358-11
4ot-11

40E-11
4dt-1?
42E-11
4CE-11
40E-11
40£-12
40E-11
405E-11
40€-11
LQE-11
4GE-311
50E-21
4Ci-11
anf-311
40E-11
40E-11
40E-11
4CE-11
40E-11
40E-11
30E-11
&0E-11
40E-11
40E-11
30E-11
40E-11
3%E-11
40€E-11

40E-11
40E~11
40E-11
40E-11
40E~11
40E-11
40E-11
408-11
40E-11
40E-11

510
(MA}

690€E~
695€-
680E~
680€E-
665E~-
675E~
T60E~
666E~
670€~
660E~
670E-

670E-
668E-
o70E-
670E~
670€E~
6706~
670€~
670E~
670€~
670E-
672E-~
665£~
670E-
670E-
692E~
692€~
692€~
690L-
695¢~
680E~
680€~
6655
67CE-
T60€-
666E-
670E-
660E-
670~

670E~
668E~
670E~
670E~
670E-
670E~
670E~
670E~
670k~
670E-

VOVWOOVOYW IVOVIOVLEOVIOIVLCVVI IV OVIVVWIOY VOOV OO0V OY

VO OO OOV O0

TONIZATION CHAMEER PADEIATI!CN MEASUREMENTS (DECAY)+




TABLE Ds28 UNCORRECTED 4-Pl IONIZATION CHAMBER RADIATION MEASUREMENTS (DECAY)+

SAMPLE SIEVE WEIGHT AGE ACTIVITY BKG StD

NUMBER (MESH) {GRARSY (DAYS) (MA) (MA3 (MA} .
0l AO 2 170 49 11929 150E~-10 40E-11 670E- 9 Ji
Gl A0 2 itv (Y% 136782 133E-10 50E-11 665E- 9 J
0l A0 2 170 4e9 186.042 108€~10 40€~11 670E~- 9 J1
01 AO 2 170 4% 19,958 10NE~10 4CT-1i1 670E~ 9 J1
0l A0 2 170 4e9 27.035 830E-11 40t=-11 692E- 9 J1
01 AC 2 170 99 29980 790E-~11 40E~11 692E~ 9 J1
0l A0 2 170 4e9 34e018 730E-11l 40E~11 692E- 9 J1
0l A0 2 170 4e? 37013 £8QE-11 40E~-11 690E~ 9 J1
01 A0 2 170 Le9 404788 635E~11 40E-11 695E- 9 J1
901 A0 2 170 49 430975 610E~11 40C-11 680E- 9 J?
91 A0 2 170 4e9 51e044 530E-~11 30E-11 680E- 9 Ji
91 A0 2 170 4e9 574138 492€-11 40E~-11 665E- 9 J1
¢l A0 2 170 4e9 714056 400E-11 40E~11 675E~ 9 J1
01 A0 2 172 4e9 79018 395€-11 40E-11 760E- 9 J1
Jl A0 2 170 4e9 834165 370E-11 30E~11 666E- 9 Jl
01 A0 2 170 4e9 101156 350E-11 40E~-11 670E- 9 J1
01 40 2 179 4e9 143080 230£~11 3%E-11 &&0E- 9 J1
91 A0 2 170 4e9 2214914 205%E-11 40t-11 &670E~- 9 Jl
Sl A 2 250 201} Ce541 290E~ 9 40E~11 670E~ 9 Ji
0l A0 2 250 261 1.093 150E~- 9 40E-11 66BE~ 9 J1
01 A0 2 2¥ 201 1938 710£-i0 40€-~11 OTQ0E- 9 J1
01 A0 2 2%0 2.1 24401 %69€E-10 40E-11 &T0E- 9 J1
Ul A0 2 25v 2.1 4e05& 200E-10 &40€E-11 67JE- 9 Ji
01 A0 2 250 2.1 40252 190E-10 %0E€~11 670E- Jl
01 AC 2 259 2.1 44955 145£-10 40E-11 6T70E~ 9 J1l
0 A0 2 250 201 50472 !35E-19 A0E~11 &6TO0E- 9 Jl
01 A0 2 250 2e1 509686 120F-1T &0E~11 670t~ 9 I3
51 A0 2 250 2.1 7765 85t-10 A0E~-11 670E- 9 J1
21 A0 2 250 241 11930 615E-11 &0E-11 &T0E~ 9 J1
01 40 2 250 2.1 134943 550€-~11 SQ0E-11 665E~ 9 J1
Gl A0 2 250 2.1 184043 &42E-11 40E-11 670E- 9 J1
01 AC 2 25 2ot 136961 «J0t-11 &4JE~11 6T0E- 9 J1
01 A0 2 250 2.1 27,038 320E-11 L5E-11 692E- 9 J1
o1 AD 2 250 201 294980 290E-11 40E-11 692E- 9 51
01 A0 2 25v 201 340021 295€-11 A0E-11 692E- 9 J1
01 »0 2 250 201 37.01% 275€-11 40E-11 690E- 9 3

01 A0 2 250 201 4060991 260E-11 4GE-11 6%5E- 9 J1
01 AD 2 2% 2.1 830977 265€-~-11 4%0E-11 680E- 9 J1
01 A0 2 250 2e1 51041 213E-11 30E~-11 680E~ 9 JL
01 A0 2 250 261 570139 220E-11 40E~11 &4%E- 9 4
03 A0 2 250 201 71657 195€E-11 40E-11 &TSE- 9 J1
Cl1 A0 2 250 2.1 79019 180E-11 40E~11 760E- 9 J1
01 AD 2 2%0 201 830167 155€-11 30E-11 666E- 9 J1
01 AO 230 Zel 101156 150E-11 ADE-11 670E- 9 Jl
01 A0 2 250 201 143.080 100E-11 35E-11 660E- 9 J1
01 A0 2 250 201 221915 105E-11 40E-11 670E~ 9 Ji
01 A0 2 328 le¢6 0e541 238E- 9 40E-11 6T0E- 9 Jl
01 A0 2 325 1e6 14092 122€~ @ AQE-11 668E- 9 J1
01 A0 2 325 1e6 1941 S530€-10 40E=11 670E- 9 J1
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TABLE 1428 UNCORRLCTED 4-P{ IONIZATION CHAMBER RADIATION MEASURFMENTS (DECAYM+

SAMELE
NUMBER

(29
vl
01
[
ci
o1
01
(23
¢l
(W
01
0l
0l
4}
03
01
0l
01
ol
cl
ol
03
01
]
(V31

[
o1
ol
01
(¢33
vl
ol
ol
01
01
c1
01
ol
01
o1
c1

A0
AD
AQ
LY
AQ
AQ
AQ
AQ
AO
AO
AD
AO
AO
AQ
AO
AOQ
AO
A0
AQ
AQ
AQ
n0
AOQ
AQ
AQ

AQ
ag
20
A0
AQ
A0
AC
AO
A0
A0
A0
AO
A0
A0
AQ
A0
A0
A0
AO
AG
AQ
A0
AO
A0
AL
Av
AC

NNI\NVNNNNNNNNNNNNNNNNNNN'\)

NMVNNWNMNRNRNVNNORNN NN NN NN NN

SIEVE WEIGHT
(MESHT I GRAMS)

325
325
325
325
325
325
325
325
325
325
325
325
325
325
328
325
325
325
325
375
326
325
325
325
325

5G0
50¢
500
500
500
500
500
560
500
500
560
500
500
500
500
SC¢
500
500
S0v
500
500
5C0
500
500
500
50C
500

!.6
146
1e6
1.6
1le6
1.6
146
le6
1e6
1.6
1e6
146
1s0
1.6
1.6
le6
1e6
1e6
1.6
1e6
146
1'6
1.6
1.6
1.6

1.7
1'7
lel
1e7
1.7
1e7
17
le7
1e7

7
1e7
17
167
1e7
l1e7
17
1e7
1,7
1.7
17
167
1e7
167
1.7
1.7
1.7
1e7

AGE  ACTIVITY BKG STD

{DAYS)  (MA) (MA) ({MA)
20501 388E~10 40t-11 670E- 9 J1
44054 170E-1D 40E~11 670E~ 9 J1
4¢252 160E-10 40E~-11 67Q0E~ 9 J1
40956 124E~10 40E-11 670E~ 9 Ji
54475 115€~10 40€~11 670E- 9 J1
54964 102€-10 40E-11 670E~ 9 Jl
74967 762E-~11 40E-11 670E~- 9 J1
11.93C 535€-11 40E~-11 670E- 9 vl
134944 470E-11 S0E~11 665E~ 9 J1
184045 365E~11 40E-11 670E~ 9 J1
19,961 345E-11 40E~11 670E~ 9 J1
27038 29GE~11 40E~11 692E~ 9 Jl
290981 268E-11 40€-11 692E~ 9 J1
sue022 ?50E~11 405-11 692E~ 9 J1
37,017 235E-11 40£~11 690E~ 9 J1
404993 220E-11 40E-~11 695E~ 9 Jl
434979 225€-11 40E-11 680E~ 9 Jl
51e041 180E~11 30E~11 680E~ 9 Jl
57+139 170E-11 40E-11 665E- 9 Jl
71059 150E-11 40E=-11 6T75E~ 9 Jl
792019 140€E~1i1 40E-11 T6Q0E~ 9 J1
83,168 130E-11 30E-11 666E~ 9 Jl
1014156 135E-11 40E-11 6TO0E~ 9 J1
143,080 90E-il 35€~11 660E~ 9 Ji
22.+916 85C-: 40E-11 670E~ 9 J1
Oe541 28E8E- 2 40E~11 670E~ 9 J1
14093 200E- 9 40E~11 668E- 9 J1
1¢94)1 952E~10 40E~11 670E- 9 J1
20502 631E-10 40E-11 670E~ 9 J1
44055 280E~10 {QE~11 670E- ¢ J1
44252 260E-10 40E-11 670E~ 9 J1
44956 208E-10 40E-11 670E~ 9 Jl
54475 190E-~10 40E~11 67Q0E~ 9 J1
56965 170E-10 40E-~11 670C~ ¢ Jl
74967 120€E~10 40E~1% 670E- 9 Jl
114931 80E-10 40E-11 670E~ 9 J1
134S45 720€E-~1 S0E-11 66%5E- 9 J1
184047 580E-11 40E-11 670E~ 9 J1
19¢9.1 510€~11 40E~11 670E- 9 J1
274041 420€-1" 40E~11 692E- 9 J1
29.982 385€-11 40E~11 692E~- 9 J1
344025 37CE-11 40E-11 692E~ 9 J1
374019 335E-1l 40E~11 690E- 9 J1
400993 320E~11 40E-11 695E~ 9 Ji
510039 263€E-1) 30€-11 68QE~ 9 J1
574142 230E~11 40F~11 663E~ 9 Jl
714060 190E-11 40E~-11 673E- 9 Jl
794021 190E-11 40E-~11 760E~ 9 vl
334170 180E-~11 30E~-11 666E- 9 J1
101+156 17CE-11 40E~11 6T0E- 9 Ji
1434080 110E-11 35€E~11 660E- 9 J1
22)4916 80E~11 40E-11 670E- 9 J1
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TABLE De28 UNCORRECTED 4~-Pl [ONIZATION CHAMBER RADIATION MEASUREMENTS (DECAY)+

SAMPLE SILVE WEIGHT AGE ACTIVITY BKG ST0
NUMBER (MISH) (GRAMS) (DAYS)  (MA) (MA) (MA)
31 AD 4A 2345185 2214920 515€- 9 40E-11 670E~ 9 J1
gi :8 :: 23.2182 1630080 105€~ 5 35€-11 660E~ 9 J
234518 9lel56 158E~ - -
31 AQ 4A 2345185 83151 180E~ g ?gg—i§ gzgg- g j%
31 AQ 4A 2345185 794003 200E~ & 40E~11 760E- 9 J1
31 AO 4A 23:5185 714049 220E~ 8 40E-11 675E- 9 J1
31 AQ 4A 23¢5185 574126 265E- 8 40E-11 665E~- 9 J1
31 AD 4aA 2345195 514075 30CE~ 8 30E-11 680QE- 9 J1
31 AOD 4A 2345185 434981 350E~ 8 40E-11 680E-~ 9 J1
31 AO 4A 2345185 404996 385E~ 8 40E-11 695E- 9 J1
31 AO 4A 2345185 374021 425E- 8 40E-11 690E~ 9 J1
31 AD 4A 2345185 344027 460E- 8 40€-11 692E- 9 J1
31 AO 4A 2345185 294971 S510E~ 8 40E-1" 692E-~ 9 J1
31 AQ 4A 2345185 264986 570E- 8 40E-11 692E-~ 9 J1
31 AQ 4A 2345185 19.951 T15€-~ 8 40E-11 570E- 9 n
31 AQ 4A 2345185 184038 778E- 8 40E-11 6/0E~ 9 J1
31 AO 4A 2345185 134962 970E- 8 S0E~11 665E- 9 J1
31 A0 4A 2345185 114929 116E- 7 40E-11 670E~ 9 J1
31 AQ 4A 2305185 104269 1426~ 7 40E-~11 670t~ 9 Ji
31 AQ 4B 140008 106269 569E~ 9 40€-11 670E~ 9 J1
31 AO 4B 140008 114938 490E~ 9 40E-11 670E- 9 J1
31 A0 4B 140008 134963 420E-~ 9 50E~11 665E~ 9 J1
31 AQ 48 J«00U8 184034 327E~ 9 40€-11 670E~ 9 J1
31 AO 48 1,0008 194948 290E-~ 9 40E-11 670E- 9 J1
31 AO 4B 1+0008 264981 228E~ 9 40E-11 692E~ 9 J1
31 AQ 4B 140008 29972 205€E~ 9 40E-11 692E- 9 J1
31 AQ 4B 140008 344028 190E-~ 9 40E-11 692E~ 9 J1
31 10 48 140008 374021 172E- 9 40C-11 6%90E- 9 J1
31 A0 4B 140008 404997 160E~ 9 40E-11 695E~ 9 J1
21 AOQ 48 140008 514076 117E~ 9 30E~11 680E-~ 9 Jl
31 AL 48 10008 570126 108E- © 40E-11 665E~ 9 J1
31 40 4B 1.00U8 714049 855E~10 40E-11 675E~ 9 J1
31 AQ 40 140008 79.005 775€~10 40E-11 T60E- 9 J1
31 AQ 4B 1.0008 3830152 709E-10 30E~11 6668 ¢ <
31 AO 4B 140008 1014156 610E~10 40E-11 670E- 9 J1
31 AQ 48 140008 1434080 390E-10 35E-11 6605~ 9 J1
31 AOQ 4B 140008 2214920 198E-10 40E-1) 670E- 9 J1
123

SECRET




REFERENCES

i. A.D. Anderson; “The NRDL Model for Fallout From Land-Surface
Nuclear Bursts’; USNRDI.-TR-410, 5 April 1960; US Naval Radiologic:i
Defense Laboratory, San Francisco 24, California; Unclassified.

2. M.M. Bigger, H.R. Rinnert, and H.A. Zagorites; “Shipboard Radiation
From Underwater Bursts’’; Project 2.1, Operation Hardtack, WT-1619, March
1961; US Naval Radiological Defensc Laboratory, San Francisco 24, California;
Unclassified. -

3. P.D. LaRiviere; “Response of a Low-Geometry Scintillation Counter to
Fission and JOther Products’”; USNRDL-TR-303, February 1959; US Naval
Radiological Defense Laboratory, San Francisco 24, California; Unclassified.

4. C.F. Miller; “Response Curves for USNRDL 4-pi Ionization Chamber”;
USNRDL-TR-155, 17 May 1957, US Naval Radiological Defense Laboratory,
San Francisco 24, California; Unclassified.

5. W.J.Gurney; “A System for Translation of Pulse Type Magnetic Tape
Data into Graphical or Digital Information”, JS¥RDL-TR-379, 22 Septembci
1959, US Naval Radiological Defense Laboratory, San Francisco 24, California;
Unclassified.

6. E.H. Bouton; “Radiological Surveys”’; Operation Sun Beam, Shots Little
Feller I and II, Johnie Boy, and Snall Boy, Project 2.8, POIR—-2266, September
1962; USArmy Nuclear Defense Laboratory, Edgewood Arsenal, Maryland;
Secret Restricted Data.

7. F.L. Vuillemot; “Residual Markings of Nuclear Explosions in the Vicinity
of Ground Zero Area’’; US Naval Radiological Defense Laboratory Technical
Report in preparation; Confidential.

124

SECRET




.« ot
.
R
[ ot L%
P .

; .
:’\l."l"' N .

8. S.L. Whitcher and R.A. daRoza; “Fallout Measurements by Ajrcraft and
Rocket Sampling”; Project 2.8, Operation Hardtack, WT ~1625, September 1961;
US Naval Radiological Defense Laboratory, San Francisco 24, California and
Lawrence Radiation Laboratory, Livermore, California; Secret Restricted Data.

9. T. Triffet and P. D. LaRiviere; “Characterization of Fallout”; WT -1317,
March 1961; US Naval Radiological Defense Laboratory, San Francisco 24,
California; Secret Restricted Data.

10. Private communication from C.I. Browne to L.R. Bunney.

1i. L.E.Weaver, P.C.3trcm, »nd P.A. Killeen; “Estimated Tatai Chain
and Independent Fission Yields for Several Neutron Induced Fission Processes™;
USNRDL-TR-633, 5 March 1963; US Naval Raaiological Defense Labnratory,
San Francisco 24, California; Unclassified.

12. F.M. Tomnovec ana others; “(..ima Ray Spectral Measuremem s for

Danny Boy, Sedan, Johnie Boy, and Smail Roy™; T.™#DL~-TR in preparation;
US Naval Radiological Defense Laboratory, dSaw I“rancisco 24, California;
Secret Restricted Data.

13. C.S. Cook; “Analysis of Cammn T4 Spuvica From Operation Teapot”:
USNRDL-TR-106, 1956; US Naval ttadui.g.cei Defenss ! aboratory. San
Francisco 24, California; Confidentius.

14. W.L.Owen andJ.D. Sartor; “Radiological Recovery of Land Target
Components —Complex I and Complex 11" T DL -TR-570, 25 May 1963;

US Naval Radiological Defense Labuia.ory, Sait Franeisco 24, Califoraia;
Unclassified.

#2526

SECREY

Yo N

"




